
Federal Energy Regulatory Commission 
Office of Energy Projects 
Washington, DC  20426 

Texas LNG Project 
Final Environmental Impact Statement 

Volume II - Appendices 

Texas LNG Brownsville, LLC

March 2019 
Docket No. CP16-116-000 

FERC/EIS-0288F 
Cooperating Agencies: 

     U.S. Environmental            U.S. Department             U.S. Coast Guard             U.S. Department               U.S. Army 
       Protection Agency            of Transportation               of Energy              Corps of Engineers 

                  U.S. Fish and                 Federal Aviation            National Park Service              National Oceanic  
                Wildlife Service                 Administration                                      Atmospheric Administration - 

                 National Marine Fisheries Service





APPENDIX A

DISTRIBUTION LIST



A-1 

APPENDIX A 

DISTRIBUTION FOR THE NOTICE OF AVAILABILITY 

Federal Government Agencies 

Federal Emergency Management 

Administration, Mr. Tony Robinson, 

TX 

National Oceanic and Atmospheric 

Administration, National Marine 

Fisheries Service, Mr. Miles Croom, 

FL 

National Oceanic and Atmospheric 

Administration, National Marine 

Fisheries Service, Mr. Russell 

Swafford, TX 

National Oceanic and Atmospheric 

Administration. National Marine 

Fisheries Service, Dr. Roy Crabtree, 

FL 

Natural Resource Conservation Service, Mr. 

Salvador Salinas, TX 

Natural Resource Conservation Service, 

Cameron County, Mr. Osvaldo 

Longoria, Jr., TX 

Pipeline and Hazardous Materials Safety 

Administration; Engineering and 

Research Division PHP-80, Mr. 

Buddy Secor, Jr., P.E., DC 

U.S. Army Corps of Engineers, Galveston 

District, Col. Richard P. Pannell, TX 

U.S. Army Corps of Engineers, Galveston 

District, Dr. Edmond J. Russo Jr., 

TX 

U.S. Army Corps of Engineers, Galveston 

District, Lt. Col. Jared Erickson, TX 

U.S. Army Corps of Engineers, Regulatory 

Division, Mr. Dwayne Johnson, TX 

U.S. Army Corps of Engineers, Regulatory 

Division, Mr. Jayson Hudson, TX 

U.S. Army Corps of Engineers, Regulatory 

Division, Ms. Janet Thomas Botello, 

TX 

U.S. Coast Guard, Lt. John Robertson, TX 

U.S. Coast Guard, Corpus Christi, Lt. Cmdr. 

Russell Pickering, TX 

U.S. Coast Guard, Sector / Air Station 

Corpus Christi, Captain Michael S. 

Antonellis, TX 

U.S. Coast Guard, Sector / Air Station 

Corpus Christi, Captain Samuel R. 

Creech Jr., TX 

U.S. Coast Guard, Sector / Air Station 

Corpus Christi, Commander Lance 

C. Belben, TX 

U.S. Coast Guard, Sector / Air Station 

Corpus Christi, Master Chief Ian S. 

Lee, TX 

U.S. Department of Energy, Mr. John 

Anderson, DC 

U.S. Department of Transportation, Mr. 

Timothy P. Butters, DC 

U.S. Environmental Protection Agency, 

Region 7, Mr. Rob Lawrence, TX 

U.S. Fish and Wildlife Service, Dr. 

Benjamin Tuggle, NM 

U.S. Fish and Wildlife Service, Mr. Boyd 

Blihovde, TX 

U.S. Fish and Wildlife Service, Mr. Ernesto 

Reyes, TX 

U.S. Fish and Wildlife Service, Ms. Dawn 

Gardiner, TX 

U.S. Fish and Wildlife Service, Ms. Pat 

Clements, TX 

U.S. Environmental Protection Agency, 

Region 6, Mr. Bill Honker, TX 
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U.S. Environmental Protection Agency, 

Region 6, Mr. John Blevins, TX 

U.S Environmental Protection Agency, 

Region 6, Mr. Ron Curry, TX 

U.S. Army Corps of Engineers, Galveston 

District, Ms. Denise Sloan, TX 

National Park Service, Intermountain 

Region Environmental Quality, Mr. 

David Hurd, CO 

National Park Service, Intermountain 

Region Environmental Quality, Ms. 

Melissa Trenchik, CO 

National Park Service, Heritage Partnerships 

Programs, Ms. Christine Whitacre, 

CO 

National Park Service, Heritage Partnerships 

Programs, Mr. Tom Keohan, CO 

National Park Service, American Battlefield 

Protection Program, Mr. Patrick 

Jennings, D.C. 

National Park Service, Palo Alto Battlefield 

National Historical Park, Mr. Mark 

Spier, TX 

National Park Service, Palo Alto Battlefield 

National Historical Park, Mr. 

Rolando Garza, TX 

Office for Oil and Gas Global Security and 

Supply, Office of Fossil Energy, 

Kyle Moorman, DC 

Office for Oil and Gas Global Security and 

Supply, Office of Fossil Energy, 

Brian Lavoie, DC 

Senate Energy and Natural Resources 

Committee, Lisa Murkowski, DC 

Army Corps of Engineers, Planning and 

Policy Division, Attn: CECW-P, DC 

Bureau of Indian Affairs, DOI, Terry L 

McClung, DC 

Bureau of Indian Affairs, DOI, BJ 

Howerton, VA 

U.S. Bureau of Land Management, DOI, US 

Department of Interior, DC 

Bureau of Ocean Energy Management, DOI, 

Dr. Jill Lewandowski, VA 

Bureau of Safety and Environmental 

Enforcement, DOI, David Fish, VA 

National Park Service, DOI, Patrick Walsh, 

CO 

Bureau of Oceans & International 

Environmental & Scientific Affairs, 

DOS, Alexander Yuan, DC 

Council on Environmental Quality, Edward 

Boling, DC 

U.S. Department of Health and Human 

Services, Mr. Everett Bole, CHMM, 

DC 

Environment and Natural Resources 

Division, DOJ, US Department of 

Justice, DC 

Environmental Protection Agency, 

Lawrence Starfield, DC 

Environmental Protection Agency, Jerome 

Blackman, DC 

Environmental Protection Agency, Susan E 

Bromm, DC 

National Center for Environmental Health, 

CDC, HHS, Sharunda Buchanan, 

GA 

USDA Forest Service-Ecosystem 

Management Coordination, Joe 

Carbone, DC 

Natural Resources Conservation Service, 

USDA, Andree DuVarney, DC 

Conservation and Environmental Program 

Division, FSA, USDA, Nell Fuller, 

DC 

NOAA National Marine Fisheries Service, 

Dept. of Commerce, NOAA National 

Marine Fisheries Service, MD 
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Office of Environment and Energy, HUD, 

Danielle Schopp, DC 

Office of Environmental Management, 

DOE, Mark Whitney, DC 

US Department of Energy, John Anderson, 

DC 

Office of NEPA Policy and Compliance, 

DOE, Brian Costner, DC 

Office of Federal Programs, Advisory 

Council on Historic Preservation, 

Charlene D Vaughn, DC 

Surface Transportation Board, USDOT, 

Victoria Rutson, DC 

Office of Assistant Secretary for 

Transportation Policy, USDOT, 

Camille Mittelholtz, DC 

Office of Assistant Secretary for 

Transportation Policy, USDOT, 

Helen Serassio, DC 

Pipeline & Hazardous Materials Safety 

Administration USDOT, William 

Schoonover, DC 

Pipeline & Hazardous Materials Safety 

Administration, Office of Pipeline 

Safety, USDOT, Karen Lynch, DC 

Office of Pipeline Safety USDOT PHMSA, 

Kenneth Y Lee, DC 

Office of Pipeline Safety USDOT PHMSA, 

Melanie Stevens, DC 

Office of Pipeline Safety USDOT PHMSA, 

Ahuva Battams, DC 

US Geological Survey, Esther Eng, VA 

US Customs and Border Protection Dept. of 

Homeland Security, Christopher Oh, 

DC 

DoD Siting Clearinghouse, Steve Sample, 

DC 

Office of the Deputy Under Secretary of 

Defense (Installations & 

Environment), ATTN: Chief, 

Mission Evaluation Branch, DC 

Office of the Deputy Assistant Secretary of 

the Army (Energy & Sustainability), 

ATTN: Liaison, DoD Siting 

Clearinghouse, DC 

Office of the Assistant Secretary of the 

Army for Civil Works, Assistant for 

Environment, Tribal & Regulatory 

Affairs, DC 

Office of the Assistant Secretary of the 

Navy (Energy, Installations and 

Environment), DC 

Office of the Deputy Assistant Secretary of 

the Air Force (Installations), ATTN: 

Liaison, DoD Siting Clearinghouse, 

DC 

Commandant (CG-OES-4) Chief (Acting), 

Deepwater Ports Standards Division, 

U.S. Coast Guard, Curtis E. Borland, 

DC 

Federal Senators and Representatives 

Office of U.S. House of Representative 

Filemon Vela, Ms. Perry Brody, TX 

Office of U.S. House of Representative 

Filemon Vela, Ms. Marisela Cortez, 

TX 

Office of U.S. Senator John Cornyn, Ms. 

Ana Garcia, TX 

Office of U.S. Senator Ted Cruz, Ms. 

Casandra Garcia, TX 

U.S. House of Representatives, The 

Honorable Filemon Vela Jr., DC 

U.S. Senate, The Honorable John Cornyn, 

DC 

U.S. Senate, The Honorable Ted Cruz, DC 

State Government Agencies 

Texas Parks and Wildlife Department, Mr. 

Willy Cupit, TX 
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Railroad Commission of Texas, Mr. David 

Porter, TX 

Railroad Commission of Texas, Mr. Ryan 

Sitton, TX 

Railroad Commission of Texas, Ms. Christi 

Craddick, TX 

Railroad Commission of Texas, Ms. Leslie 

Savage, TX 

Texas Commission on Environmental 

Quality, Mr. David Galindo, TX 

Texas Commission on Environmental 

Quality, Mr. Erik Hendrickson, P.E., 

TX 

Texas Commission on Environmental 

Quality, Mr. Steve Hagle, TX 

Texas Commission on Environmental 

Quality, Ms. Kate Stinchcomb, TX 

Texas Commission on Environmental 

Quality, Ms. Ruth Alvirez, TX 

Texas General Land Office, Mr. George P. 

Bush, TX 

Texas General Land Office, Mr. Tony 

Williams, TX 

Texas Historical Commission, Mr. David 

Camarena, TX 

Texas Historical Commission, Mr. Mark 

Wolfe, TX 

Texas Parks and Wildlife Department, 

Cameron County, Mr. David Veale, 

TX 

Texas Parks and Wildlife Department, Ms. 

Julie Wicker, TX 

Texas Parks and Wildlife Department, 

Robin Riechers, TX 

State Officials 

State of Texas, The Honorable Eddie Lucio 

Jr., TX 

State of Texas, The Honorable Ken Paxton, 

TX 

State of Texas, The Honorable Dan Patrick, 

TX 

State of Texas, The Honorable Greg Abbott, 

TX 

State of Texas, Secretary Carlos Cascos, TX 

State Senators and Representatives 

Office of Representative Eddie Lucio, III, 

Mr. Ruben O'Bell, TX 

Office of Representative Rene Oliveira, Mr. 

JJ Garza, TX 

Office of Senator Eddie Lucio, Jr., Mr. 

Louie Sanchez, TX 

State of Texas, Representative Eddie Lucio 

III, TX 

State of Texas, Representative René O. 

Oliveira, TX 

Local Government Agencies 

Brownsville Chamber of Commerce, Ms. 

Andrea Figueroa Benton, TX 

Brownsville Independent School District, 

Dr. Esperanza Zendejas, TX 

Brownsville Independent School District, 

Mr. Cesar Lopez, TX 

Brownsville Independent School District, 

Mr. Jose Hector Chirinos, TX 

Brownsville Independent School District, 

Ms. Minerva M. Pena, TX 

Cameron County, Mr. Alex Dominguez, TX 

Cameron County, Mr. Armando Lucio, TX 

Cameron County, Mr. Bennie Ochoa, TX 

Cameron County, Mr. Charles "Chuck" D. 

Hoskins, TX 

Cameron County, Mr. Dan Sanchez, TX 
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Cameron County, Mr. David A. Betancourt, 

TX 

Cameron County, Mr. David A. Garza, TX 

Cameron County, Mr. David Garcia, TX 

Cameron County, Mr. David Hanawa, TX 

Cameron County, Mr. Frutoso Gomez, TX  

Cameron County, Mr. Gus Reyna Jr., TX 

Cameron County, Mr. Humberto Barrera, 

TX 

Cameron County, Mr. Joe E. Vega, TX 

Cameron County, Mr. Luis V. Saenz, TX 

Cameron County, Mr. Omar Lucio, TX 

Cameron County, Mr. Pete Sepulveda Jr., 

TX 

Cameron County, Mr. David Garcia, TX 

Cameron County, Mr. Tony Yzaguirre, Jr., 

TX 

Cameron County, Ms. Martha Galarza, TX 

Cameron County, Ms. Sofia C. Benavides, 

TX 

Chamber of Commerce Port Isabel, Ms. 

Betty Wells, TX 

Chamber of Commerce South Padre Island, 

Ms. Roxanne Guenzel, TX 

City of Brownsville, Dr. Rose M.Z. Gowen, 

TX 

City of Brownsville, Mr. Charlie Cabler, TX 

City of Brownsville, Mr. Damaris McGlone, 

TX 

City of Brownsville, Mr. Joe Chavez, TX 

City of Brownsville, Mr. John Villarreal, TX 

City of Brownsville, Mr. Leonardo Perez, 

TX 

City of Brownsville, Mr. Michael Warrix, 

TX 

City of Brownsville, Mr. Odee A. Leal, TX 

City of Brownsville, Mr. Orlando 

Rodriguez, TX 

City of Brownsville, Mr. Pete Gonzalez, TX 

City of Brownsville, Mr. Ricardo Longoria 

Jr., TX 

City of Brownsville, Mr. Robert Esparza, 

TX 

City of Brownsville, Mr. Santana Torres, 

TX 

City of Brownsville, Ms. Deborah Portillo, 

TX 

City of Brownsville, Ms. Jessica Tetreau-

Kalifa, TX 

City of Brownsville, The Honorable Tony 

Martinez, TX 

City of Brownsville, Mr. Cesar de Leon, TX 

City of Port Isabel, Mr. Charlie Wood, TX 

City of Port Isabel, Mr. Daniel Marchan, TX 

City of Port Isabel, Mr. Jared Hockema, TX 

City of Port Isabel, Mr. Gually Gonzalez, 

TX 

City of Port Isabel, Mr. Jeffery David 

Martinez, TX 

City of Port Isabel, Mr. Juan Jose Zamora, 

TX 

City of Port Isabel, Mr. Martin C. Cantu, TX 

City of Port Isabel, Mr. Rodrigo Garcia, TX 

City of Port Isabel, Ms. Maria de Jesus 

Garza, TX 

City of Port Isabel, Mr. Joe E. Vega, TX 

City of San Benito, Mr. Manuel Lara, TX 

City of South Padre Island, Mr. Alex 

Avalos, TX 

City of South Padre Island, Mr. Bill 

DiLibero, TX 

City of South Padre Island, Mr. Dennis 

Stahl, TX 
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City of South Padre Island, Mr. Marcus 

Smith, TX 

City of South Padre Island, Mr. Randy 

Smith, TX 

City of South Padre Island, Mr. Sam Listi, 

TX 

City of South Padre Island, Ms. Alita 

Bagley, TX 

City of South Padre Island, Ms. Julee 

LaMure, TX 

Laguna Madre Water District, Mr. Jeff 

Keplinger, TX 

Laguna Madre Water District, Mr. Rick 

Wells, TX 

Laguna Madre Water District, Mr. Scott D. 

Friedman, TX 

Los Fresnos, Mr. Mark Milum, TX 

Point Isabel Independent School District, 

Dr. Lisa Garcia, TX 

Point Isabel Independent School District, 

Mr. Henry LeVrier, TX 

Point Isabel Independent School District, 

Mr. Joseph Furcron, TX 

Point Isabel Independent School District, 

Mr. Jimmy Vela, TX 

Point Isabel Independent School District, 

Ms. Bertha Zamora, TX 

Point Isabel Independent School District, 

Ms. Cecilia Castillo, TX 

Point Isabel Independent School District, 

Ms. Diane O'Leary, TX 

Point Isabel Independent School District, 

Ms. Jennifer Pinkerton, TX 

Point Isabel Independent School District, 

Ms. Olga Vega-Carter, TX 

Port Isabel Chamber of Commerce, Ms. 

Betty P. Wells, TX 

Port Isabel Chamber of Commerce, Ms. 

Ramona Kantack, TX 

Rio South Texas Economic Council, Ms. 

Alma Puente Colleli, TX 

South Padre Island, The Honorable Barry 

Patel, TX 

Town of Laguna Vista, Ms. Susie Houston, 

TX 

Town of Laguna Vista, Mr. Mike Carter, TX 

Town of Laguna Vista, Ms. Wanda Reyes-

Rice, TX 

Town of Laguna Vista, Mr. Frank T. 

Davalos Jr., TX 

Town of Laguna Vista, Ms. Leti Martinez 

Keplinger, TX 

Town of Laguna Vista, Mr. Gary Meschi, 

TX 

Town of Laguna Vista, Mr. Richard 

Hinojosa, TX 

Town of Laguna Vista, Mr. Ronaldo Vela, 

TX 

Town of Laguna Vista, Mr. Anthony Alan 

David, TX 

Town of Laguna Vista, Mr. Robert 

McGinnis, TX 

Native American Groups 

Alabama-Coushatta Tribe of Texas, Mr. 

Bryant Celestine, TX 

Alabama-Coushatta Tribe of Texas, Mr. 

Ronnie Thomas, TX 

Apache Tribe of Oklahoma, Mr. Lyman 

Guy, OK 

Comanche Nation, Oklahoma, Mr. Jimmy 

Arterberry, NM 

Comanche Nation, Oklahoma, Mr. Wallace 

Coffey, OK 

Jicarilla Apache Nation, Mr. Jeffery Blythe, 

TX 
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Jicarilla Apache Nation, Mr. Ty Vincenti, 

NM 

Kickapoo Traditional Tribe of Texas, Mr. 

Juan Garza, Jr., OK 

Kiowa Tribe of Oklahoma, Ms. Amber 

Toppah, NM 

Mescalero Apache Tribe, Mr. Danny H. 

Breuninger, Jr., NM 

Mescalero Apache Tribe, Ms. Holly 

Houghten, TX 

Tonkawa Tribe of Oklahoma, Mr. Donald L. 

Platterson, OK 

Ysleta Del Sur Pueblo of Texas, Mr. Frank 

K. Paiz, TX 

Libraries 

Brownsville Public Library System, Ms. 

Brenda Trevino, TX 

Brownsville Public Library System, Ms. 

Corinna Galvan, TX 

Port Isabel Public Library, Ms. Janie 

Villarreal, TX 

Companies and Organizations 

710 KURV, Mr. Davis  Rankin, TX 

Ambiotech Engineering, Dr.  Carlos Marin, 

TX 

Audubon Texas , Mr. Pete Moore, TX 

Brazos Santiago Pilots Association, Captain 

Grant S. Wilson, TX 

Brownsville Downtown Lions Club, Ms. 

Tina Ruiz, TX 

Brownsville Economic Development 

Council, Mr. Gilbert Salinas, TX 

Brownsville Economic Development 

Council, Mr. Jason Hilts, TX 

Brownsville Economic Development 

Council, Ms. Lizzy de la Garza 

Putegnat, TX 

Brownsville Historical Association, Ms. 

Tera Putenga, TX 

Brownsville Nite Lions, Mr. Jesse  

Gonzales, TX 

Brownsville Public Utilities Board, Mr. 

Murith Galonsky, TX 

Brownsville Public Utilities Board, Mr. 

Fernando Saenz, TX 

Brownsville Public Utilities Board, Mr. John  

Bruciak, TX 

Brownsville Public Utilities Board, Mr. 

Rafael Vela, TX 

Brownsville Public Utilities Board, Ms. 

Edna Oceguera, TX 

Brownsville Rotary Club, Mr. Nick Tipton, 

TX 

Cameron County Historical Commission, 

Ms. Betty Agado, TX 

Economic Development Corporation, South 

Padre Island, Ms. Darla Lapeyre, TX 

Gladys Porter Zoo, Dr. Patrick M. 

Burchfield, TX 

Gladys Porter Zoo, Ms. Cynthia Garza 

Galvan, TX 

Gobar Systems Inc., Mr. Rolando Gonzalez 

Barron, TX 

International Bank of Commerce, 

Brownsville, Mr. Fred Rusteberg, 

TX 

Island Services Realty, Mr. Robert 

Pinkerton Jr., TX 

KGBT, Mr. Tom Keeler, TX 

KGBT, Ms. Roni Silva, TX 

KGBT, Ms. Tiffany Huertas, TX 

KRGV, Ms. Shelley Childers, TX 

KVEO, Ms. Marty Watson, TX 

Leadership Brownsville, Mr. Eddie Sikes, 

TX 
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Lower Laguna Madre Coastal Conservation 

Association, Mr. Oscar Garcia, TX 

Lower Laguna Madre Coastal Conservation 

Association, Mr. Travis Flanagan, 

TX 

Lower Laguna Madre Coastal Conservation 

Association, Mr. Wes Hudson , TX 

Lower Rio Grande Valley Development 

Council, Mayor Chris Boswell, TX 

Lower Rio Grande Valley Development 

Council, Mr. Terrie G. Salina, TX 

Port Isabel - San Benito Navigation District, 

Mr. Steven B. Bearden, TX 

Port Isabel Economic Development 

Corporation, Mr. Scott Friedman, 

TX 

"Port Isabel Economic Development 

Corporation, Mr. Inocente  

 Zurita, TX" 

Port Isabel Economic Development 

Corporation, Mr. Jimmy Vela, TX 

Port Isabel Economic Development 

Corporation, Mr. Larry Ellis, TX 

Port Isabel Rotary Club, Ms. Jacqui 

Dempsey, TX 

Port Isabel South Padre Press, Ms. Dina 

Arevalo, TX 

Port Isabel/San Benito Navigation District , 

Mr. Steve Bearden, TX 

Port of Brownsville, Mr. Ariel Chavez, TX 

Port of Brownsville, Mr. Carlos Garcia, TX 

Port of Brownsville, Mr. Carlos R. Masso, 

TX 

Port of Brownsville, Mr. Eduardo A. 

Campirano, TX 

Port of Brownsville, Mr. Eduardo 

Campirano, TX 

Port of Brownsville, Mr. John Reed, TX 

Port of Brownsville, Mr. John Wood, TX 

Port of Brownsville, Mr. Mario Esquivel, 

TX 

Port of Brownsville, Mr. Ralph Cowen, TX 

Port of Brownsville, Mr. Sergio "Tito" 

Lopez, TX 

Port of Brownsville, Ms. Beatrice G. 

Rosenbaum, TX 

Port of Brownsville, Ms. Donna Eymard, 

TX 

Rio Grande Valley Partnership, Mr. Julian 

Alvarez, TX 

Rio Grande Valley Partnership, Ms. 

Deborah Cordova, TX 

Rio Grande Guardian, Mr. Joey Gomez, TX 

Rio Grande Guardian, Mr. Steve Tyler, TX 

San Benito News, Mr. Jacob Lopez, TX 

Texas Economic Development Corporation, 

Ms. Romina Black, TX 

Texas Economic Development Council, Mr. 

Carlton Schwab, TX 

Texas Rio Grande Legal Aid, Mr. Robert 

Duggett, TX 

Texas Southmost College, Dr. Lily F. 

Tercero, TX  

Texas Southmost College, Dr. Reynaldo 

Garcia, TX  

Texas Southmost College, Mr. Art Rendon, 

TX  

Texas Southmost College, Mr. Ed Rivera, 

TX  

Texas Southmost College, Mr. Francisco 

(Kiko) Rendon, TX  

Texas Southmost College, Mr. Ramon 

Hinojosa, TX  

Texas Southmost College, Mr. Trey 

Mendez, TX  



A-9 

Texas Southmost College, Ms. Adela Garza, 

TX  

Texas State Technical College, Dr. Stella 

Garcia, TX 

The Brownsville Herald, Mr. Ryan Henry, 

TX 

The Brownsville Herald, Mr. Steve Clark, 

TX 

The Brownsville Herald, Mr. Ty Johnson, 

TX 

The Monitor, Mr. Carlos Sanchez, TX 

University of Texas Rio Grande Valley, Dr. 

Guy Bailey, TX 

United Brownsville, Mr. Mike Gonzalez, 

TX 

University of Texas at Brownsville, Dr. Jude 

Benavides, TX 

University of Texas Brownsville, Dr. 

William R. Fannin, TX 

University of Texas Brownsville, Mr. Irv 

Downing, TX 

Valley Morning Star, Ms. Marci Caltabiano-

Ponce, TX 

Valley Regional Medical Center, Mr. Jim 

Tipton, TX 

Valley Regional Medical Center, Mr. Steven 

Hoelscher, TX 

Valley Regional Medical Center, Ms. Susan 

Andrews, TX 

Workforce Solutions, Mr. Pat Hobbs, TX 

Defenders of Wildlife, Mr. Jason C. 

Rylander, DC 

Individuals 

Mr. Gene N. Washburn, TX 

Mr. Rob Nixon, TX 

Ms. Edna Goette, TX 

Ms. Helen O. Delgadilli, TX 

Ms. Rhiannan Bates, TX 

Mr. Rafael Salazar, TX 

Ms. Lucila Martinez, TX 

Mr. Gal Salazar, TX 

Mr. Chris Watenpool, TX 

Ms. Mary Lewis, TX 

Mr. Stan O. Sterba, TX 

Mr. Tommie Bucher, TX 

Ms. Nancy Patterson, TX 

Dr. John E. Kriller, TX 

Mr. Philip Lawhon, TX 

Mr. Sergio A. Saline, TX 

Ms. Juliet Vallejo, TX 

Ms. Viola Galvan, TX 

Ms. Rebecca Hasse, TX 

Ms. Maria Galasso, TX 

Ms. Angie Gamez, TX 

Mr. G Uhles, TX 

Mr. Alex Dominguez, TX 

Ms. Kristen Kline, TX 

Ms. Ida Trevino, TX 

Mr. Reyes Martinez, Jr., TX 

Ms. Dora E. Lopez, TX 

Mr. Julian Martinez, TX 

Mr. Rico Roser, TX 

Mr. Willy Cupit, TX 

Ms. Laurel Steinberg, TX 

Mr. Dutch Fisher, TX 

Ms. Deborah Ruralcaba, TX 

Ms. Stefanie Herweck, TX 

Mr. Jim Chapman, TX 

Mr. Pete Sepulueda, TX 

Ms. Beatrice Martinez, TX 
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Ms. Diana Muzquiz, TX 

Ms. Marisela Cortez , TX 

Ms. Alma G. Leal, TX 

Ms. Karen Boward, TX 

Mr. Glenn Boward, TX 

Mr. Ronaldo Garcia, TX 

Ms. Diane Teter, TX 

Mr. Rick Teter, TX 

Mr. Faiz Rahman, TX 

Mr. Raul Garza, TX 

Mr. Jorge Rodarte, TX 

Dr. John E. Keller, TX 

Mr. Sergio Trevino, TX 

Mr. Tereace Garrett, TX 

Mr. Steve Mclaughlin, TX 

Ms. Karin Hall, TX 

Mr. Carlos Galvan, TX 

Ms. Kate Cervone, TX 

Ms. Cecilia Garrett, TX 

Mr. Don Hockaday, TX 

Mr. Marcos Munoz, TX 

Mr. Greg Heig, TX 

Ms. Lauren Heig, TX 

Mr. Black Schroeder, TX 

J.A. Escamille, TX 

Ms. Charlotte A. Barker, TX 

Ms. Nicole Ckstrom, TX 

Ms. Cynthia Garza, TX 

Ms. Norma Saenz, TX 

S. Merril, TX 

Ms. Margie Recio, TX 

Mr. Oscar Garcia, TX 

Ms. Gayle Hood, TX 

Mr. Gary Snyder, TX 

Ms. Cecelia DeMello, TX 

Ms. Ann Banks, TX 

Dr. John Keller, TX 

Mr. Gary Tate, TX 

Mr. Ken Rosevelt, TX 

Ms. Linda Rosevelt, TX 

Mr. David Suissa, TX 

Ms. Laurie Howell, TX 

Mr. Bill Hoenes, TX 

Ms. Juliet Vallejo, TX 

Mr. Josh Ballenso, TX 

Mr. Kevin Horton, TX 

Mr. Charles Irvine, TX 

Ms. Debbie Bechulh, TX 

Mr. Dennis Stahl, TX 

Mr. Tom Davis, NM 

Mr. Sean Oneil, TX 

Ms. Debora Oneil, TX 

Ms. Alice Bay, TX 

Mr. Remmic Lewis, TX 

Ms. LaVina Jo Meyer, TX 

Ms. Sandra Vallejo, TX 

Ms. Pat Younger, TX 

Ms. Mel Torres, TX 

Ms. Hilary Swarts, TX 

Ms. Greta Daniels, TX 

Ms. Julie Reardon, TX 

Ms. Evelyn Merz, TX 

Ms. Christine Rakestraw, TX 

Mr. Michael Cateona, TX 

Mr. Chalres Schmidt, TX 

Mr. Guillermo Rico, TX 
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Ms. Susan Geery, TX 

Mr. Ed McBride, TX 

Ms. Jennifer Favela, TX 
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1.0 INTRODUCTION 

Texas LNG Brownsville LLC (“Texas LNG” or “Company”) proposes to build, own, and 
operate the Texas LNG Project (“Project”).  The Project involves the proposed development of a 
liquefied natural gas (“LNG”) production, storage, and export facility on an approximately 
625-acre leased parcel located on the Brownsville Ship Channel in Cameron County, 
Texas.  The leased parcel and the dredging necessary to connect the parcel to the Brownsville 
Ship Channel are referred to as the “Project Site.”  The proposed Project will include two LNG 
trains with a total export capacity of 4 million tonnes per annum (“MTA”).  The trains will be 
installed in two phases.  Phase 1 will consist of the construction of a single 2 MTA LNG train, 
one approximately 210,000 cubic meter single containment LNG storage tank, and an LNG 
carrier loading berth with a dredged slip connected to the Brownsville Ship Channel.  

The Environmental Construction Plan (“ECP”) was developed for implementation during 
the construction of the Project located in Brownsville, Texas.  This plan is applicable to all areas 
which may be disturbed by construction activities as a result of the Project including those areas 
which may be dredged, or be used for placement of dredged material including existing offsite 
confined dredged material placement areas.  

This ECP was developed using best management practices (“BMP”) of the oil and gas 
industry as well as the Federal Energy Regulatory Commission’s (“FERC”) Upland Erosion 
Control, Revegetation, and Maintenance Plan and Wetland and Waterbody Construction and 
Mitigation Procedures.  The ECP is intended to meet or exceed applicable federal, Texas, and 
local environmental protection and erosion control specifications and practices.   

Alternative construction procedures implemented in lieu of this ECP must provide an 
equal or greater level of protection to the environment, and must be approved in writing by a 
designated representative of Texas LNG.  In addition, deviations from this plan may also require 
approval from FERC in advance of implementation. 

Unless otherwise specified, the Construction Contractor (“Contractor”) is responsible for 
implementing the requirements of this ECP.  Texas LNG will make the requirements of the ECP 
and applicable environmental permits known to the Contractor.  If the Contractor has questions 
concerning these environmental requirements, the Contractor will contact a Texas LNG 
representative.  Unless otherwise noted within this ECP or in other contractual documents, 
Texas LNG will obtain the necessary permits for the construction of the Project. 

2.0 SUPERVISION AND INSPECTION 

Texas LNG will provide appropriate construction oversight to confirm Company and 
Contractor compliance with the measures of this ECP and requirements of applicable federal, 
state, and local permits.  Texas LNG’s Environmental Inspectors (“Environmental Inspector”) will 
assist the Contractor in interpreting and implementing the requirements of the ECP, and verify 
compliance with these procedures for the Company.  The Environmental Inspector will be 
expected to use judgment in the field to interpret environmental conditions and requirements, 
but will not be authorized to make major modifications or changes without the prior written 
approval of the Texas LNG representative and or FERC.  The Environmental Inspector, in 
consultation with Texas LNG Environmental staff, will have the authority to stop activities and 
order corrective mitigation for actions that are not in compliance with the measures in this ECP 
or environmental permit requirements.  The Environmental Inspector will maintain appropriate 
records to document compliance with these and other applicable environmental permit 
conditions.   
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At least one Environmental Inspector is required for the Project during construction and 
restoration.  The number and experience of Environmental Inspectors assigned to the Project 
shall be appropriate for the types of activities being conducted.  Environmental Inspectors shall 
have peer status with all other activity inspectors and shall have the authority to stop activities 
that violate the environmental conditions of FERC’s Authorization, stipulations of other 
environmental permits or approvals, and to order appropriate corrective action. 

2.1 RESPONSIBILITIES OF ENVIRONMENTAL INSPECTORS 

At a minimum, the Environmental Inspector(s) shall be responsible for: 

 Inspecting construction activities for compliance with the requirements of this 
Plan, the environmental conditions of FERC’s Authorizations, the mitigation 
measures proposed by Texas LNG (as approved and/or modified by the 
Authorization), other environmental permits and approvals. 

 Identifying, documenting, and overseeing corrective actions, as necessary to 
bring an activity back into compliance; 

 Verifying that the limits of authorized construction work areas and locations of 
access roads are visibly marked before clearing, and maintained throughout 
construction; 

 Verifying the location of signs and highly visible flagging marking the boundaries 
of sensitive resource areas, waterbodies, wetlands, or areas with special 
requirements along the construction work area; 

 Identifying erosion/sediment control and soil stabilization needs in all areas; 

 Verifying that dewatering activities are properly monitored and do not result in the 
deposition of sand, silt, and/or sediment into sensitive environmental resource 
areas, including wetlands, waterbodies, and sensitive species habitats; stopping 
dewatering activities if such deposition is occurring and ensuring the design of 
the discharge is changed to prevent reoccurrence; and verifying that dewatering 
structures are removed after completion of dewatering activities; 

 Ensuring that erosion control devices are properly installed to prevent sediment 
flow into sensitive environmental resource areas (e.g., wetlands, waterbodies, 
cultural resource sites, and sensitive species habitats) and onto roads, and 
determining the need for additional erosion control devices; 

 Inspecting and ensuring the maintenance of temporary erosion control measures 
at least: 

o on a daily basis in areas of active construction or equipment operation; 

o on a weekly basis in areas with no construction or equipment operation; 
and 

o within 24 hours of each 0.5 inch of rainfall; 

 Ensuring the repair of all ineffective temporary erosion control measures within 
24 hours of identification, or as soon as conditions allow if compliance with this 
time frame would result in greater environmental impacts; 
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 Keeping records of compliance with the environmental conditions of FERC’s 
Authorizations, and the mitigation measures proposed by the Texas LNG in the 
application submitted to FERC, and other federal or state environmental permits 
during active construction and restoration; 

 Identifying areas that should be given special attention to ensure stabilization and 
restoration after the construction phase; and 

 Verifying that locations for any disposal of excess construction materials for 
beneficial reuse do not result in adverse environmental impact and is subject to 
compliance with all applicable environmental survey and permit requirements. 

3.0 CONSTRUCTION 

3.1 APPROVED AREAS OF DISTURBANCE  

Project-related ground disturbance shall be limited to the approved Project Site, 
temporary work space areas, borrow and disposal areas, access roads, and other areas 
approved in FERC’s Authorization.  Any Project-related ground disturbing activities outside 
these areas will require prior approval from Texas LNG and FERC.  This requirement does not 
apply to activities needed to comply with this plan (e.g., dewatering structures) that do not affect 
sensitive environmental resource areas.  All construction or restoration activities outside of 
authorized areas may be subject to environmental survey requirements and approval by Texas 
LNG and/or FERC.  The construction site shall not exceed that described in the FERC 
application unless otherwise modified by FERC Authorization. 

All construction equipment and vehicles will be confined to the approved permanent or 
temporary work areas.  Prior to commencement of clearing or ground disturbing operations, the 
outer limits of the construction work area, wetlands, and waterbodies will be marked with 
distinctive stakes and flagging by Texas LNG.  Construction will require temporary workspace 
adjacent to and contiguous with the permanent Project footprint.  Approved temporary 
workspace will be identified on the construction plan.  All temporary workspace must be 
identified by distinctive staking of the approved construction limits prior to clearing and grading.  
Construction activities are restricted to the approved designated areas.   

Use of unauthorized workspace is prohibited without Texas LNG and FERC’s approval.  
In all cases, the size of workspaces will be kept to the minimum necessary to safely conduct 
work.  All approved workspace locations will be depicted on the construction plans. 

3.2 CONSTRUCTION WORK AREA ACCESS 

Texas LNG and its contractors will plan for safe and accessible conditions at all roadway 
access points during construction, restoration, and operation of the facility.  Access to the 
construction work area will be from public roadways.  Vehicle tracking of soil from the 
construction site will be minimized by installation and implementation of BMPs such as stone 
pads, timber mats, or the equivalent.  Installation of stone or timber mat access pads must be in 
accordance with applicable permits.  If such BMPs are not adequate to prevent sediment from 
being tracked onto public roads, street sweeping, or other equivalent means of collecting 
sediment, must be used.   
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If soil is tracked onto a roadway, the Contractor must remove accumulated material from 
the road and deposit the material in an upland area within the approved construction workspace 
as soon as possible, but in no circumstances more than 24 hours after discovery.  In addition, 
soil on roadways cannot be broomed and/or graded into the road ditch or onto the shoulder.   

3.3 CLEARING 

The initial stage of construction will involve the clearing of brush, trees, and tall 
herbaceous vegetation from the Project site.  Clearing may be accomplished with chainsaws, 
mowers, or hydraulic tree-cutting equipment.  Unless otherwise directed by Texas LNG, timber 
and slash will be disposed of by mowing, chipping, grinding, and/or hauling off site to an 
approved disposal facility or used in stabilizing erodible slopes or construction entrances.  
Burning of woody debris may occur in upland in accordance with local regulations and with the 
proper permits to be obtained by the Contractor.  No chips, mulch, or mechanically cut woody 
debris will be stockpiled in a wetland and no upland woody debris will be disposed of in a 
wetland.  

3.4 TEMPORARY EROSION AND SEDIMENT CONTROLS 

Temporary erosion and sediment control devices (“ECD”) include, but are not limited to, 
sediment barriers (i.e., silt fence, straw bales, biologs, etc.), stormwater diversions, mulch, and 
revegetation.  The purpose of installing ECDs is to minimize erosion onsite, and prevent 
construction-related sediment from migrating offsite into sensitive resource areas such as 
waterbodies, wetlands, or drainage ditches (dry or flowing). 

Sediment barriers are intended to stop the flow of sediments and to prevent the 
deposition of sediments beyond approved workspaces or into sensitive resources.  Sediment 
barriers may be constructed of materials such as silt fence, staked straw bales, compacted 
earth (e.g., driveable berms across travelways), sand bags, or other appropriate materials. 

In disturbed areas, the Contractor will install and maintain temporary sediment barriers 
at the base of slopes greater than 5 percent where the base of the slope is less than 50 feet 
from a waterbody, wetland, or road until revegetation is successful as defined in this ECP or in 
accordance with permit requirements.  Adequate room between the base of the slope and the 
sediment barrier will be provided to accommodate ponding of water and sediment deposition. 

Where wetlands or waterbodies are adjacent to and downslope of construction work 
areas, sediment barriers will be installed along the edge of these areas, as necessary to prevent 
sediment flow into the wetland or waterbody.  If sediment barriers are in use, when the depth of 
sediment reaches about one-third of the height, the sediment must be removed. 

The Contractor must, at all times, maintain erosion and sediment control structures as 
required in the Project construction documents and as required by all applicable permits.  Non- 
functional erosion and sediment control features must be repaired, replaced, or supplemented 
with functional materials within 24 hours after discovery, or as otherwise specified in the Project 
permits.   

ECDs must be installed after initial clearing but before disturbance of the soil, and must 
be replaced by permanent erosion controls as restoration is completed.  If temporary ECDs are 
removed during the day to allow equipment access, they must be reinstalled at the end of the 
day.  Temporary ECDs will be removed when permanent ECDs are installed or revegetation has 
been successful. 
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3.5 GRADING  

Grading generally follows clearing and involves leveling and smoothing the approved 
construction work areas as necessary to create a safe, even working surface for equipment and 
vehicles.  Grading will be conducted to the elevations identified in the approved grading plans.  
Any deviations from the approved grading plans must be reviewed and approved by Texas LNG 
on a site-specific basis. 

 Topsoil Segregation 3.5.1

Topsoil segregation will be directed by Texas LNG based on the area to be graded 
(based on soil type and location within permanent footprint, temporary, workspace, etc.) and the 
revegetation potential of the topsoil.  Excess topsoil or topsoil with limited potential to facilitate 
revegetation may be removed from the Project Site.  Topsoil with greatest potential for use 
during restoration will be stored in designated areas for later use during restoration of areas 
temporarily disturbed by construction activities.  All soil will be placed at least 10 feet from the 
edge of a wetland or waterbody. 

Topsoil that is not suitable for restoration or that will not be used for restoration will be 
reused as fill or disposed of off-site.  The Contractor will stabilize topsoil piles and minimize loss 
due to wind and water erosion with use of sediment barriers, mulch, temporary seeding, 
tackifiers, or functional equivalents, where necessary. 

3.6 EXCAVATION 

Excavation is typically accomplished with a backhoe excavator at the Project Site.  
Excavated material will be stockpiled within approved construction work area and stored such 
that the area subject to erosion is minimized.  

 Temporary Trench Plugs 3.6.1

Temporary trench plugs are intended to segment a continuous open trench prior to 
backfill.  Temporary trench plugs may consist of unexcavated portions of the trench, compacted 
subsoil, sandbags, or some functional equivalent.  Position temporary trench plugs, as 
necessary, to reduce trenchline erosion and minimize the volume and velocity of trench water 
flow at the base of slopes. 

 Permanent Trench Breakers 3.6.2

Trench breakers are intended to slow the flow of subsurface water along trenches.  
Trench breakers may be constructed of materials such as sand bags or polyurethane foam.  An 
engineer or similarly qualified professional shall determine the need for and spacing of trench 
breakers.  At a minimum, install a trench breaker within trenches near the base of slopes 
greater than 5 percent where the base of the slope is less than 50 feet from a waterbody or 
wetland.   

3.7 BACKFILLING 

Backfilling of excavated areas consists of replacing the material excavated from the 
construction work area or use of suitable backfill material that meets design specifications for 
other structures (e.g., buildings, foundations, etc.).  In areas to be revegetated, subsoil will be 
replaced first, and topsoil will be spread uniformly over the area. 
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3.8 CLEANUP AND GRADING 

All waste materials, including litter generated by construction crews, are to be disposed 
of daily by the Contractor.  Cleanup involves removing construction debris (including litter 
generated by construction crews and excess rock).  In areas to be restored following 
construction, final grading includes restoring disturbed areas as near as practicable to 
preconstruction conditions, placing topsoil where revegetation is planned, preparing a seedbed 
(where applicable) for permanent seeding, installing or repairing temporary erosion control 
measures, and installing permanent erosion controls.  Grading also includes establishing final 
design elevations, construction of containment berms, stormwater drainage conveyances and/or 
collection ponds, access roads or other Project designed features which can differ from pre-
construction contours.  All disturbed areas will be stabilized with proper erosion controls, seeded 
or graveled in accordance with final design specifications. 

Remove construction debris from all construction work areas unless Texas LNG 
approves leaving materials onsite for beneficial reuse, stabilization, or habitat restoration.  
Remove temporary sediment barriers when replaced by permanent erosion control measures or 
when revegetation is successful. 

3.9 ROUGH GRADING, CLEANUP, AND TEMPORARY RESTORATION 

Cleanup and grading activities may take place simultaneously.  Cleanup will involve 
removing construction debris and grading will include restoring and the site to its intended 
contours and installing or repairing temporary erosion control measures.  Cleanup and rough 
grading (including installation of temporary erosion control measures) will begin as soon as 
practical after backfilling, weather permitting.  

Erosion control blankets, such as sewn straw mats, jute mats, coconut erosion control 
blankets, or biodegradable synthetic erosion control blankets, as approved by Texas LNG, will 
be used as directed by Texas LNG and according to the manufacturer's recommendations as to 
weight and material for the specific application.  Erosion control blankets will be anchored 
according to the manufacturer’s recommendations.   

3.10 WET WEATHER SHUTDOWN 

During construction, certain activities may be suspended in wet soil conditions, based on 
consideration of the following factors: 

 extent of surface ponding; 

 extent and depth of rutting and mixing of soil horizons in areas where the 
disturbance is temporary; 

 aerial extent and location of potential rutting and compaction (i.e., can traffic be 
rerouted around wet area); and 

 type of equipment and nature of the construction operations proposed for that 
day.   

If adverse wet weather construction impacts cannot be minimized to the satisfaction of 
Texas LNG, the Contractor must cease work in the applicable area until Texas LNG determines 
that site conditions are such that work may continue. 
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4.0 WETLAND AND WATERBODY CONSTRUCTION PROCEDURES 

All work within wetlands and waterbodies will comply with the conditions set forth in 
permits issued by federal, state, and local agencies and the FERC Authorization.  Prior to work 
within a waterbody or wetland Texas LNG will provide written notification to federal, state, and 
local agencies as specified in applicable permits.  Texas LNG will construct the Project in 
accordance with timing windows, workspace, and methods as approved by federal, state, and 
local permits and FERC Authorization.  

4.1 WATERBODY CONSTRUCTION PROCEDURES 

The Project will require dredging to create the LNG carrier maneuvering basin and 
provide a connection to the Brownsville Ship Channel.  Construction activities will include the 
construction of a dock and jetty for mooring of LNG carriers.  A material offloading facility will 
also be constructed.  Detailed plans depicting the construction of the marine facilities have been 
filed with FERC.  All marine construction activities will comply with the final plans approved by 
the U.S. Army Corps of Engineers, other federal, state, and local agencies and approved in the 
final FERC Authorization. The marine facilities will be constructed within the Brownsville Ship 
Channel and adjacent tidal flats, there are no other waterbodies within the Project Site meeting 
FERC’s definitions that would be disturbed by construction activities.  

4.2 WETLAND CONSTRUCTION PROCEDURES 

The procedures in this section apply to wetlands that will be affected by the Project and 
restored.  These procedures do not apply to wetland areas that will be permanently impacted by 
construction of the Project. These procedures require that judgment be applied in the field and 
will be implemented under the supervision of Texas LNG and its Environmental Inspector.  The 
intent of these procedures is to minimize construction-related disturbance and sedimentation of 
wetlands and to restore wetlands used as temporary workspace as nearly as possible to pre-
existing conditions.   

Clearing the Project site in wetlands will be similar to clearing in uplands.  For 
construction to proceed, obstructions (e.g., trees, brush, and logs) need to be removed.  
Complete removal of woody debris may be required in situations where permanent wetland 
impacts are approved by the respective federal and state agencies for construction of above 
ground facilities. 

Grading in a wetland must be conducted in a manner consistent with applicable federal, 
state, and local permits.  For installation of facility piping or utilities, grading activities must be 
minimized to the extent practicable.  In areas to be permanently converted from wetland, the 
Project-specific design plans must be followed to minimize overall wetland disturbance, in 
accordance with Project permit conditions and/or approvals. 

ECDs must be installed across the wetland-upland boundary at the edge of the 
approved construction workspace, where necessary, to prevent sediment flow into the wetland.  
Where wetlands are adjacent to the construction workspace and the workspace slopes toward 
the wetlands, ECDs must be installed along the edge of the construction workspace as 
necessary to prevent sediment flow into the wetlands.  ECDs must also be installed along the 
edge of the construction workspace as necessary to contain spoil and sediment within the 
approved workspace through wetlands.   
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ECDs must be maintained in proper working order to prevent the flow of sediment into 
wetlands from spoil piles or sloped approaches that are adjacent to wetlands.  When the depth 
of sediment reaches one-third of the height of a sediment barrier, the barrier will be replaced 
and/or the sediment removed.  Non-functional sediment-control measures will be repaired, 
replaced, or supplemented with functional features as soon as field conditions allow, but no later 
than 24 hours after discovery. 

The Contractor shall restore disturbed wetlands as near as practicable to pre-
construction conditions following construction of the Project.  During backfilling of wetland areas, 
subsoil material removed during construction will be replaced so that the material is not 
mounded above the adjacent ground surface.  Subsoil that exceeds the elevation of the ground 
will be removed from the wetland and disposed of in an upland area.  After the construction 
work area has been backfilled with subsoil, previously segregated topsoil will be spread over the 
construction work area.  In wetland areas where the proper permits have been obtained to allow 
permanent fill for facility modifications, the area will be restored in accordance with Project-
specific design plans. 

For any workspace used within a wetland, Texas LNG and the Contractor will: 

 Limit construction equipment operating in wetland areas to that needed to 
complete installation of the facility. 

 Cut vegetation just above ground level, leaving existing root systems in place, 
and remove it from the wetland for disposal. 

 Leave stumps or root systems in place within wetlands unless the Chief Inspector 
and Environmental Inspector determine that safety-related construction 
constraints require grading or the removal of tree stumps. 

 If excavations in wetlands are necessary, segregate the top 1 foot of topsoil from 
the area disturbed by trenching, except in areas where standing water is present 
or soils are saturated.  Immediately after backfilling is complete, restore the 
segregated topsoil to its original location. 

 Do not use rock, soil imported from outside the wetland, tree stumps, or brush 
riprap to support equipment within wetlands. 

 If standing water or saturated soils are present, or if construction equipment 
causes ruts or mixing of the topsoil and subsoil in wetlands, use low-ground-
weight construction equipment, or operate normal equipment on timber riprap, 
prefabricated equipment mats, or terra mats. 

 Remove all Project-related material used to support equipment within wetlands 
upon completion of construction. 

 Trench breakers will be installed near wetland boundaries where necessary 
maintain the original wetland hydrology. 

 Restore pre-construction wetland contours to maintain the original wetland 
hydrology. 
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 Revegetate temporary workspace with a Texas LNG approved temporary seed 
mix.  Do not use fertilizer, lime, or mulch. 

 Ensure that all disturbed areas successfully revegetate with wetland herbaceous 
and/or woody plant species. 

 Remove temporary sediment barriers located at the boundary between wetland 
and adjacent upland areas after revegetation and stabilization of adjacent upland 
areas are judged to be successful. 

Wetland revegetation shall be considered successful if all of the following criteria are 
satisfied: 

 the affected wetland satisfies the current federal definition for a wetland (i.e., 
soils, hydrology, and vegetation); 

 vegetation is at least 80 percent of either the cover documented for the wetland 
prior to construction, or at least 80 percent of the cover in adjacent wetland areas 
that were not disturbed by construction; 

 if natural rather than active revegetation was used, the plant species composition 
is consistent with early successional wetland plant communities in the affected 
ecoregion; and 

 invasive species and noxious weeds are absent, unless they are abundant in 
adjacent areas that were not disturbed by construction. 

5.0 CONSTRUCTION DEWATERING 

Construction site dewatering will be conducted in a manner that does not cause erosion 
and does not result in silt-laden water flowing into any wetland or waterbody.  Dewatering 
structures will be removed as soon as practicable after dewatering activities are completed. 

5.1 DUST CONTROL 

The Contractor will take all reasonable steps to minimize dust generated by construction 
activities.  Control practices may include wetting the work area/spoil piles/access roads, limiting 
working hours, reestablishment of vegetation and/or additional measures as appropriate based 
on site-specific conditions.  Texas LNG has prepared a Fugitive Dust Control Plan which 
outlines additional measures to be implemented to comply with state requirements. 

6.0 WATER APPROPRIATION 

Water may be drawn from local sources, waterbodies, or private or municipal wells for 
construction activities such as dust control and hydrostatic testing.  The Project will follow 
applicable permit conditions for the appropriation of water.   

Water will only be withdrawn from sources approved by Texas LNG and in accordance 
with applicable permits.  Where water is appropriated from waterbodies, the intake hose will be 
suspended off of the waterbed bottom and equipped with a screen with less than one-inch 
diameter openings, or equivalent device, to prevent fish uptake.  During withdrawal, adequate 

96 September 2016

20160928-5176 FERC PDF (Unofficial) 9/28/2016 4:31:18 PM



Texas LNG Project 
Environmental Construction Plan 

Revised 11 September 2016 

waterbody flow rates and volumes will be maintained to protect aquatic life and allow for 
downstream uses.  The volume and rate of withdrawal will be monitored to comply with 
applicable permit conditions.  No additives to the water are permitted unless written approval is 
received from Texas LNG and applicable permits authorize such additives. 

At no time will the withdrawal rate for the water source exceed the rate specified in the 
applicable permits.  The Contractor must measure the withdrawal rate and total volume of water 
appropriated with a method approved by Texas LNG and provide the data to Texas LNG, as 
required by the applicable permits.  Where required by permit conditions, Texas LNG will 
sample the water during appropriation.  The Contractor will assist Texas LNG in obtaining these 
samples.  If pumps used for hydrostatic testing are within 100 feet of any waterbody or wetland, 
the pumps will be placed in secondary containment as described in the Spill Prevention and 
Response Plan (“SPRP”) and refueling of these pumps will occur in accordance with the SPRP. 

Texas LNG will notify appropriate agencies in advance of appropriations if required by 
permits.  Reports regarding the volume and quality of the water withdrawn will be submitted to 
Texas LNG if required by the applicable permits. 

7.0 HYDROSTATIC TEST DISCHARGES 

Hydrostatic testing involves filling the new storage tanks, piping segments, and other 
equipment with water acquired in accordance with applicable permits, raising the internal 
pressure level, and holding that pressure for a specific period of time per U.S. Department of 
Transportation specifications.  Hydrostatic testing will be done to verify that there are no flaws in 
the pipe or welds.  Water used for hydrostatic testing will be discharged back to the waterbody it 
was appropriated from or to a Texas LNG-approved discharge location.  After the hydrostatic 
test is completed, the tested systems will be depressurized and the water expelled.  During 
withdrawal and discharge, the water will be sampled as required by permits.  Water volumes 
must be measured and recorded. 

Hydrostatic test water will be discharged in accordance with federal, state, and local 
permits obtained by Texas LNG.  Texas LNG will provide agency notification in advance of 
discharges in accordance with permit conditions.  Water discharged from hydrostatic tests will 
be sampled as required by Texas LNG issued appropriation or discharge permits.  Hydrostatic 
water discharges will comply with permit limitations as required.  If required, the Contractor will 
assist Texas LNG in obtaining these samples and will be responsible for complying with the 
permit requirements. 

Prior to hydrostatic testing, the Contractor will prepare the storage tanks, piping 
segments, and other equipment by removing accumulated construction debris, dirt, and dust 
using applicable tools.  The debris will be collected in a temporary receiver and shall be properly 
disposed of by the Contractor.  Rinse water, if used, will be treated and disposed of in 
accordance with applicable permit conditions. 

Discharge of hydrostatic test water into wetlands or waterbodies must be approved by 
Texas LNG and be conducted in accordance with the appropriate federal, state, and local 
permits.  The Contractor must regulate discharge rate, use energy dissipation device(s), and 
install sediment barriers, as necessary, to prevent erosion, streambed scour, suspension of 
sediments, or excessive streamflow.  At no time will the discharge rate exceed the applicable 
discharge rates specified in the discharge permits.  In the event no maximum discharge rate is 
identified, discharges shall be monitored and adjusted as necessary to avoid scouring, erosion, 
or sediment transport from the discharge location. 

97 September 2016

20160928-5176 FERC PDF (Unofficial) 9/28/2016 4:31:18 PM



Texas LNG Project 
Environmental Construction Plan 

Revised 12 September 2016 

To minimize the potential for introduction and/or spread of invasive species due to 
hydrostatic testing activities, Texas LNG will discharge water to the same source location from 
which it was appropriated, where approved by permits.  Municipal water will be discharged in 
accordance with permit conditions.  Test water will not be discharged to a waterbody other than 
the appropriation source, unless permitted through the applicable agencies.   

If required by permit, Texas LNG will determine the total volume of discharged water and 
ensure the total volume of water discharged does not exceed the maximum volume specified in 
the applicable permit. 

8.0 CONTROLLING SPREAD OF UNDESIRABLE SPECIES 

Texas LNG will require that construction equipment be cleaned before arriving on site to 
prevent the introduction of undesirable species to the Project Area.  It is Texas LNG’s intent to 
minimize the potential introduction and/or spread of invasive species at its Project site.  Texas 
LNG has prepared a Noxious Weed and Invasive Species Control Plan which outlines additional 
measures to be implemented to minimize the spread of noxious weeds and invasive plants.  

9.0 SPILL PREVENTION 

No storage of hazardous materials, chemicals, fuels, and lubricating oils, and no 
concrete washout activities will be permitted in, or within 100 feet of, any wetland unless special 
provisions have been implemented in accordance with Texas LNG's SPRP and prior approval is 
obtained from the Environmental Inspector.  Vehicles and equipment left on site overnight must 
be parked at least 100 feet from a delineated wetland unless special provisions have been 
implemented in accordance with Texas LNG's SPRP, secondary containment structures are 
functional and properly placed, and prior approval is obtained from the Environmental Inspector. 

In the event of a spill, Texas LNG will coordinate with the appropriate local, state, and 
federal agencies as outlined in the SPRP an initiate prompt and effective cleanup of spills of fuel 
and other hazardous materials.  The SPRP provides additional detail regarding Texas LNG’s 
spill prevention and response procedures.  

10.0 WASTE MANAGEMENT 

Proper handling and management of solid and hazardous wastes and materials are an 
important aspect of every job.  The Contractor must properly handle, store, and dispose of all 
solid and hazardous materials and wastes that are used or generated by the Contractor as a 
result of the Project.  The Contractor must determine if the materials and wastes associated with 
the Project are classified as hazardous materials and/or wastes in accordance with applicable 
federal and/or state criteria.  Upon request by Texas LNG, the Contractor must provide 
documentation to Texas LNG to substantiate findings of the regulatory status of materials and/or 
wastes used and/or generated as a result of the Project.   

All waste materials are to be collected daily by the Contractor.  Wastes must be 
collected in suitable or approved containers (i.e., labeled and meeting any relevant regulatory 
requirements) provided by the Contractor.  On a routine basis, the Contractor must remove the 
containers of waste from the site and properly dispose of them.  Continuously throughout the 
duration of the Project, the Contractor must cleanup areas to the satisfaction of Texas LNG.  
The Contractor is responsible for proper off-site disposal of all wastes generated during the 
Project.  No wastes are to be left on Texas LNG property, or buried in an excavation or 
otherwise disposed of on Texas LNG property. 
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Any used oil or other waste liquids generated by the Contractor as a result of 
maintaining its equipment during the course of the Project shall be the responsibility of the 
Contractor to handle in accordance with all applicable regulations and Texas LNG policies.  
Used oil and all other waste liquids must be stored in approved storage containers in good 
condition.  The containers must be properly labeled.  The Contractor is responsible for disposing 
of waste liquids in accordance with all applicable regulations.   

Disposal of materials for beneficial reuse must not result in adverse environmental 
impact and is subject to compliance with all applicable survey, landowner or land management 
agency approval, and permit requirements. 

10.1 HAZARDOUS WASTES 

It is the responsibility of the Contractor to ensure that all workers are properly trained in 
the proper storage, handling and disposal of hazardous wastes generated during the Project.  
The Contractor must ensure that wastes classified as hazardous by federal and state 
regulations are properly labeled and, if liquid, stored on-site with secondary containment and in 
accordance with all regulatory requirements.  Wastes may not be placed, spilled, or poured on 
or into the ground.  If this should occur, the Contractor is responsible for evaluation and cleanup 
of contaminated soils and associated costs.  The Contractor is responsible for immediately 
reporting the spill to Texas LNG. 

If a Contractor generates a hazardous waste from materials they have brought on-site 
(e.g., paint clean-up solvents, waste paints, etc.), then the Contractor is responsible for proper 
waste collection, storage and disposal in accordance with all applicable regulations.  If a 
Contractor generates a waste classified as hazardous as a direct result of the constituents 
coming from equipment, then Texas LNG will coordinate proper waste collection, storage and 
disposal with the Contractor.  The Contractor remains responsible for the proper handling, 
storage and disposal of the hazardous waste.  Any release of the hazardous waste as a result 
of the handling, storage or disposal by the Contractor in this instance is the responsibility of the 
Contractor to rectify to the satisfaction of Texas LNG and all applicable regulatory agencies. 

10.2 CONCRETE WASHOUT 

The location of any and all concrete washouts must be approved by Texas LNG in 
advance of construction and cannot be located near storm drains, wetlands, ditches or 
waterbodies.  All liquid and solid wastes generated by concrete washout operations must be 
contained in a leak-proof containment facility or impermeable liner.  A compacted clay liner that 
does not allow washout liquids to enter ground water is considered an impermeable liner.  
Concrete washouts must be sized to handle solids, wash water, and rainfall.  The liquid and 
solid wastes must not contact the ground, and there must not be runoff from the concrete 
washout operations or areas.  Liquid and solid wastes must be disposed of properly and in 
compliance with applicable Texas and/or federal regulations.  The Contractor must inspect the 
concrete washout on a daily basis when in use. 
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11.0 REVEGETATION  

This section was developed in conjunction with Natural Resources Conservation Service 
(“NRCS”) guidelines and consultations performed by Texas LNG.  If it is found that any 
conditions or requirements of this section or any other supporting documents are not in 
compliance with any governmental law or ordinance, the applicable law or ordinance will take 
precedent, but will not nullify other portions of this section or supporting documentation.  In 
addition, Project-specific permit conditions for specific seed mixes take precedence over this 
section.  This section applies specifically to temporary workspaces used for the construction of 
the Project.   

Records will be maintained that identify restoration activities including method of seed 
application.  Application rate, type of seed or mulch, type of fertilizer or modifying agent, dates 
of seeding and identified problems areas and how they were addressed.  

11.1 PROJECT SEED SPECIFICATIONS 

Seed used will be purchased on a “Pure Live Seed” (“PLS”) basis for seeding (both 
temporary and permanent) revegetation areas.  Seed tags will identify: 

 purity; 
 germination; 
 date tested; 
 total weight and PLS weight; 
 weed seed content; and 
 seed supplier’s name and business information.   

Seed will be used within 12 months of testing as required by applicable state rules and 
regulations.  The seed tags on the seed sacks will also certify that the seed is “Noxious Weed 
Free”.  Seed rates used on the Project will be based on PLS rate, not actual weight basis.  
Therefore, to determine the correct application rate if not indicated on the seed tag, a correction 
calculation must be performed based the purity and germination.  For example, a seed mix that 
has a specified 10 pounds PLS per acre, 95 percent germination rate, and is 80 percent pure 
needs to be applied at the following rate: 

(95% germination × 80% purity)  /100 = 76% PLS 

10 pounds PLS per acre/76% PLS = 13.2 pounds per acre actual seeding rate 

The species components of individual mixes are subject to availability at the time of 
purchase.  Grass species may be substituted with alternative native or non-invasive species 
based on availability and subject to approval by Texas LNG. 

Seed tags must be collected by the Contractor and provided to Texas LNG during 
seeding activities.  The tags will be reviewed by Texas LNG prior to installation to ensure that 
the seed mix complies with Texas LNG’s specifications and that it is being applied to the correct 
location.  If bulk delivery of seed is made, the above information will still be made available to 
Texas LNG.  Off-loading/on- loading of seed will not be performed in a designated wetland area. 
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Legume seed (if used) will be treated with an inoculant specific to the species and in 
accordance with the manufacturer’s recommended rate of inoculant appropriate for the seeding 
method (broadcast, drill, or hydroseeding).  When hydroseeding, four times the manufacturer’s 
recommended rate of inoculant will be used.   

The Contractor’s proposed seed sources must be submitted to Texas LNG for review 
and approval prior to construction.  The Contractor must also arrange for appropriate storage of 
the seed.   

11.2 TEMPORARY REVEGETATION 

The primary focus of Texas LNG’s temporary revegetation measures is to quickly 
establish ground cover vegetation, minimize potential soil erosion, and minimize noxious weed 
establishment.  Texas LNG’s temporary seed mix was developed based on recommendations 
from the NRCS and/or other regulatory agencies.  Unless specifically required by permit 
condition, Texas LNG does not intend to establish temporary vegetation in areas that will be 
permanently stabilized using gravel or other final non-vegetated surface material. 

Temporary revegetation will be established in construction work areas where 14 days or 
more will elapse between the completion of final grading at a site and the establishment of 
permanent vegetation; and/or, where there is a high risk of erosion due to site-specific soil 
conditions and topography.  Texas LNG may require the Contractor to conduct temporary 
seeding sooner than 14 days at site- specific locations near sensitive resource areas and/or 
areas prone to wind/water erosion. 

Non-standing water wetlands will be seeded with annual ryegrass at a rate of 40 pounds 
per acre to provide temporary cover and allowed to revegetate naturally.  The natural 
revegetation process will be encouraged by the seeds and rhizomes in the topsoil spread back 
over the construction work area.  No fertilizer, lime, or mulch will be applied in wetlands.   

11.3 PERMANENT REVEGETATION 

Permanent reseeding will be conducted in areas disturbed within the construction work 
area except in wetlands and areas to be restored to non- vegetation (e.g., gravel or similar).  
The seed mixes for permanent seeding include native seed varieties commonly found and/or 
available from local seed distributors.  Texas LNG’s seed mixes are selected to augment 
revegetation via natural recruitment from native seed stock in the topsoil and are not intended to 
change the natural species composition.  Rates provided are assumed for a drill application and 
must be adjusted as discussed in Section 11-1.  

In consulting with the NRCS and other agencies, Texas LNG developed a standard 
upland seed mix for restoring disturbed areas affected by the Project.  The mix includes species 
that will provide for effective erosion control and revegetation of the Project Site.  This seed mix 
will be used by Texas LNG as the standard upland mix unless an alternate seed mix is 
specified.  This seed mix is to be used in areas that will not be stabilized using gravel or similar 
material.   

101 September 2016

20160928-5176 FERC PDF (Unofficial) 9/28/2016 4:31:18 PM



Texas LNG Project 
Environmental Construction Plan 

Revised 16 September 2016 

11.4 SEED BED PREPARATION AND SEEDING PROCEDURES 

In areas to be revegetated, deep tillage will be performed following final grading to 
relieve soil compaction and promote root penetration.  The soil will then be tilled to a minimum 
depth of 4 inches with a disc or chisel plow (or equivalent) to prepare a seedbed, breaking up 
large clods and firm the soil surface.  The resulting seedbed must be soft enough to permit seed 
to be covered and mulch to be anchored, yet firm enough to support the weight of an adult plant 
without sinking into the soil more than about 0.5 inch.  Tillage and equipment operations related 
to seeding and mulching will be performed parallel to ground contours as much as practicable.  
Fertilizer and other soil amendments will be incorporated into the soil during seedbed 
preparation as specified by Texas LNG.  No soil amendments will be applied in wetlands.   

Seed will be applied uniformly at specified rates across the prepared Project Site area by 
drilling, broadcasting, or hydroseeding.  Seeding activities will be suspended if conditions are 
such that equipment will cause rutting of the surface in the designated seeding areas.  Texas 
LNG will continue to monitor the Project site to resume seeding activities as site conditions 
improve and according to the general seeding timing restrictions.  Seeding equipment will be 
capable of uniformly distributing the seed and sowing it at the required depth.  Drills will be 
equipped with a feeding mechanism that will provide a uniform flow of seed at the desired 
application rate.  Double-disc furrow openers equipped with depth bands and packer wheels to 
firm the soil over the seed will be used where practicable. 

Broadcast seeding rate will be double the drill-seeding rate.  Seed will be uniformly 
distributed by a mechanical or hand operated seeder.  Following seeding, a cultipacker, harrow, 
or hand rake will be used to cover the seeds and firm the seedbed as is appropriate for the 
area.   

Hydro-seeding rate will be double the drill seeding rate, or the same as broadcast 
seeding rate.  Seed will be applied alone or in a seed, fertilizer, and/or hydro-mulch slurry.  If 
seeding is applied alone, the amount of hydro-mulch material will be adjusted to the seed slurry 
to show where seeding has taken place.  Hydro-seeders must provide continuous agitation and 
be capable of supplying a continuous, non-fluctuating flow of slurry.  Hydro-seed slurry will not 
be held in the tank more than one hour before use.  All hydro-mulch products used must be pre-
approved by Texas LNG and be on the Texas Department of Transportation product list.   

Upon final grading and upon the restoration of wetland and waterways, seeding and 
restoration/stabilization will occur within 48 hours.  Other methods of stabilization will be used if 
temporary seeding is not appropriate (e.g., mulch, erosion control matting).  Seeding will be 
performed within dates recommended by the NRCS during consultations with Texas LNG.  If 
seeding cannot occur during those dates, temporary ECDs will be used until the next seeding 
season.   

The Contractor will begin restoration of the side slopes associated with raised 
permanent footprint as soon as construction is complete.  Restoration will consist of permanent 
seeding and stabilizing the slopes as directed by Texas LNG and/or permit conditions.  

11.5 MULCH 

Apply mulch on all slopes concurrent with or immediately after seeding, where 
necessary to stabilize the soil surface and to reduce wind and water erosion.  Spread mulch 
uniformly over the area to cover at least 75 percent of the ground surface at a rate of 
2 tons/acre of straw or its equivalent, unless Texas LNG approves otherwise in writing. 
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Mulch will be free of noxious weeds as listed in applicable state laws.  The Contractor 
will be responsible for identifying and acquiring sources of weed-free and/or certified weed-free 
mulch.  Sources must be approved by Texas LNG prior to purchase and copies of the 
applicable documentation must be provided to Texas LNG.   

Mulch all disturbed upland areas before seeding if: 

 final grading and installation of permanent erosion control measures will not be 
completed in an area within 20 days or otherwise specified by permit condition; 
or 

 construction or restoration activity is interrupted for extended periods, such as 
when seeding cannot be completed due to seeding period restrictions. 

If mulching before seeding, increase mulch application on all slopes within 100 feet of 
waterbodies and wetlands to a rate of 3 tons/acre of straw or equivalent.  If wood chips are used 
as mulch, do not use more than 1 ton/acre and add the equivalent of 11 pounds/acre available 
nitrogen (at least 50 percent of which is slow release).   

Ensure that mulch is adequately anchored to minimize loss due to wind and water.  
When anchoring with liquid mulch binders, use rates recommended by the manufacturer.  Do 
not use liquid mulch binders within 100 feet of wetlands or waterbodies, except where the 
product is certified environmentally non-toxic by the appropriate state or federal agency or 
independent standards-setting organization.   

Mulch used in conjunction with temporary revegetation efforts will be applied at a rate of 
2 tons per acre unless otherwise stipulated by permit conditions.  Mulch will be uniformly 
distributed by a mechanical mulch blower, or by hand in areas not accessible to the mulch 
blower.  Strands of mulch will be a minimum of 8 inches in length to allow proper anchoring.  
Mulch will be anchored/crimped to a depth of 2-3 inches using a mulch-anchoring tool or disc 
set in the straight position to minimize loss by wind and water, as site conditions allow.  
Additional erosion control measures (e.g., silt fence, erosion control blankets, hydromulch) may 
also be applied. 

Erosion control fabric may be used in lieu of mulch where appropriate.  Erosion control 
fabrics with synthetic monofilament mesh/may not be used in areas designated as sensitive 
wildlife habitat, unless the product is specifically designed to minimize harm to wildlife.  Anchor 
erosion control fabric with staples or other appropriate devices.  Straw mulch may be used to 
help stabilize areas during the establishment of temporary vegetation.  The Contractor will apply 
mulch during the establishment of temporary vegetation in areas as requested by Texas LNG or 
required by permit condition. 

11.6 POST CONSTRUCTION MONITORING AND MAINTENANCE 

Environmental Inspectors will conduct follow-up inspections of all disturbed areas, as 
necessary, to determine the success of revegetation.  At a minimum, inspections after the first 
and second growing seasons will be conducted.  Revegetation shall be considered successful if 
upon visual survey the density and cover of non-nuisance vegetation are similar in density and 
cover to adjacent undisturbed lands. Revegetation efforts will continue until revegetation is 
successful. 
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Restoration shall be considered successful if the Project area surface condition is similar 
to adjacent undisturbed lands, construction debris is removed (unless otherwise approved by 
Texas LNG), revegetation is successful, and proper drainage has been restored. 

Routine vegetation mowing will occur regularly within landscaped turfgrass areas within 
the Project site (e.g., areas surrounding administration building and permanent parking lots).  
Periodic vegetation mowing or clearing along fence lines, within utility corridors, and other areas 
within the permanent operational footprint of the facility will be conducted outside of April 15 and 
August 1 to minimize potential impacts on migratory birds. Texas LNG will use herbicides as 
necessary to maintain vegetation on site, including around fences.  In areas where herbicide 
use is within 100 feet of wetland or waterbody, the Contractor will use only herbicides approved 
by Texas LNG. 

11.7 RECORD KEEPING 

The Contractor shall maintain records pertaining to the restoration of areas with the 
Project site disturbed by construction activities.  These records must be provided to Texas LNG 
and identify: 

 method of application, application rate, and type of fertilizer, pH modifying agent, 
seed, and mulch used; 

 acreage treated; 

 dates of backfilling and seeding; 

 special seeding treatment and a description of the follow-up actions; 

 the location of any subsurface drainage repairs or improvements made during 
restoration; and 

 any problem areas and how they were addressed. 
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EXECUTIVE SUMMARY 

The purpose of this Biological Assessment (BA) is to evaluate the effects of construction and 

operation of the proposed Texas LNG Project (Project) on federally listed species protected under the 

Endangered Species Act (ESA).  The Project is a proposed liquefied natural gas (LNG) production, storage, 

and export facility at a site located on the Brownsville Ship Channel in Cameron County, Texas.  In order 

for construction to begin, the Project would require authorization from the Federal Energy Regulatory 

Commission (FERC) pursuant to Section 3 of the Natural Gas Act.  This federal authorization triggers the 

consultation requirements of Section 7 of the ESA.  Other federal permitting requirements include the Clean 

Water Act, Clean Air Act, and the National Historic Preservation Act.  We initially submitted our BA in 

October 2018 along with a request for concurrence with our determinations of effect for federally listed 

threatened and endangered species to the U.S. Fish and Wildlife Service (FWS) and National Marine 

Fisheries Service (NMFS).  We received a response from the FWS on February 8, 2019 concurring with 

our effect determinations for species under its jurisdiction, with the exception of the northern aplomado 

falcon and ocelot.  This BA has been revised, as indicated by the vertical bar in the left margin, to address 

comments from the FWS.   

This BA is being submitted to the U.S. Fish and Wildlife Service (FWS) and National Marine 

Fisheries Service (NMFS) in compliance with requirements of Section 7 of the ESA.  It evaluates the effects 

of the Project on 18 species listed as threatened or endangered, including seven mammals, four birds, five 

reptiles, and two plants, and two species proposed for listing (one mammal and one bird).  Specifically, the 

BA evaluates effects on the northern aplomado falcon (Falco femoralis septentrionalis ), piping plover 

(Charadrius melodus), red knot (Calidris canutus rufa), whooping crane (Grus Americana), eastern black 

rail (Laterallus jamaicensis jamaicensis), Gulf Coast jaguarundi (Herpailurus (=felis) yagouaroundi 

cacomitli), ocelot (Leopardus (=felis) pardalis), sperm whale (Physeter macrophalus), fin whale, 

(Balaenoptera physalus), sei whale (Balaenoptera borealis), blue whale (Balaenoptera musculus), Gulf 

of Mexico’s Bryde’s whale (Balaenoptera edeni), West Indian manatee (Trichechus manatus), green sea 

turtle (Chelonia mydas), hawksbill sea turtle (Eretmochelys imbricate), Kemp’s ridley sea turtle 

(Lepidochelys kempii), leatherback sea turtle (Dermochelys coriacea), loggerhead sea turtle (Caretta 

caretta), South Texas ambrosia (Ambrosia cheiranthifolia), and Texas ayenia (Ayenia limitaris). 

The purpose of the Project is to convert domestically produced natural gas to LNG for storage and 

export.  Texas LNG would develop the Project to produce up to 4 million tonnes per annum of LNG.  This 

BA includes information regarding the construction, operation, and maintenance of the Project. 

Impacts on Federally Listed Bird Species.  The Project would be located within the range of the 

federally endangered northern aplomado falcon and whooping crane, the federally threatened piping plover 

(including its designated critical habitat) and red knot, and the species proposed for listing, the eastern black 

rail. 

Based on the results from the effects analysis, we1 expect that northern aplomado falcons foraging 

within the Project Site could be affected by impacts on foraging habitat as well as increased noise, lighting, 

and human activity during construction and operation of the Project.  However, in a letter dated February 

8, 2019, the FWS indicated that take of the northern aplomado falcon is already covered under a 99-year 

Safe Harbor Agreement for developments associated with the Port of Brownsville. 

Whooping cranes within the Project Site could be affected by modification of wintering habitats 

within the Project Site; increased noise, flaring and artificial lighting, and human activity; mortality due to 

interaction with construction equipment; accidental spills or leaks of hazardous materials; and the 

                                                      
1  “We,” “us,” and “our” refer to the environmental staff of FERC’s Office of Energy Projects.   
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introduction of invasive species due to ballast water discharges.  However, abundant suitable habitat exists 

in the Project area, such as that present in the Laguna Atascosa NWR.  Therefore, we conclude that the 

Project is not likely to adversely affect the whooping crane.  The FWS concurred with this determination 

in a letter dated February 8, 2019. 

Based on the results from the effects analysis, we expect that piping plovers within the Action Area 

could be affected by modification of wintering habitat within the Project Site; increased noise, flaring and 

artificial lighting, and human activity; and the introduction of invasive species due to ballast water 

discharges.  However, given that the piping plover was not observed within the Project Site during surveys 

in 2015 and 2016, that suitable wintering habitat impacted by construction of the Project is abundant in the 

region, and that 120.6 acres of suitable wintering habitat would be undisturbed within the Project Site, 

impacts from the Project are not expected to have a measurable effect on the species.  Therefore, we 

conclude that the Project is not likely to adversely affect the piping plover.  The FWS concurred with this 

determination in a letter dated February 8, 2019. 

In addition, because designated critical habitat along the Brownsville Ship Channel has been 

modified by previous and ongoing use for dredged material placement, construction and operation of the 

Project would result in no adverse modification of designated critical habitat for the piping plover.  The 

FWS concurred with this determination in a letter dated February 8, 2019. 

Based on the results from the effects analysis, we expect that red knots within the Action Area 

could be affected by modifications to migratory stopover and wintering habitats within the Project Site; 

increased noise, flaring and artificial lighting, and human activity; accidental spills or leaks of hazardous 

materials; and the introduction of invasive species due to ballast water discharges.  However, given that the 

red knot was not observed within the Project Site during surveys in 2015 and 2016, that suitable wintering 

habitat impacted by construction of the Project is common in the region, and that 120.6 acres of suitable 

wintering habitat would be undisturbed within the Project Site, impacts from the Project are not expected 

to have a measurable effect on the species.  Therefore, we conclude that the Project is not likely to adversely 

affect the red knot.  The FWS concurred with this determination in a letter dated February 8, 2019. 

Impacts on the Ocelot and Gulf Coast Jaguarundi.  The Project would be located within 

potentially suitable foraging/transient habitat for the federally endangered ocelot and Gulf Coast jaguarundi.   

Based on the result from the effects analysis, if present within the Action Area, the ocelot and Gulf 

Coast jaguarundi could be affected by a reduction in foraging/transient habitats within the Project Site, 

increased noise and human activity, and mortality due to increased interaction with roadway traffic.  

However, while the ocelot may occur within the Project Site, it is likely rare and limited to transient 

individuals.  In our initial BA submitted to the FWS in October 2018, we determined that the Project would 

be not likely to adversely affect the ocelot and jaguarundi.  However, in a letter dated February 8, 2019, the 

FWS concurred with our determination for the jaguarundi, but did not concur with our determination for 

the ocelot.  The FWS asserts that the significant cumulative impact on the ocelot as a result of the other 

projects in the region, would result in a likely to adversely affect determination, as discussed further in 

section 6.0.  Therefore, we have revised this BA to determine that the Project would be likely to adversely 

affect the ocelot.  

Impacts on Listed Whale Species and Whale Species Proposed for Listing.  The Project would 

be within the range of the federally endangered sperm whale, fin whale, sei whale, blue whale, and the Gulf 

of Mexico Bryde’s whale (proposed for listing). 

Based on the results from the effects analysis, we expect the listed whale species and the Gulf of 

Mexico Bryde’s whale could be susceptible to the effects of spills either by direct encounter or ingestion of 
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contaminated prey.  Additionally, it is possible that a vessel could strike a whale resulting in injury or 

mortality.  However, based on the limited occurrence of the listed whale species and the Gulf of Mexico 

Bryde’s whale in the Gulf of Mexico waters along the Texas coast, the implementation of Vessel Strike 

Avoidance Measures and Reporting for Mariners, and maintenance of a Shipboard Oil Pollution 

Emergency Plan (SOPEP) on each LNG carrier, we conclude that the Project is not likely to adversely 

affect the listed whale species and is not likely to jeopardize the continued existence of the Gulf of Mexico 

Bryde’s whale. 

Impacts on the West Indian Manatee.  The Project would be within the range of the federally 

threatened West Indian manatee. 

Based on the results from the effects analysis, we expect the West Indian manatee could be 

susceptible to the effects of spills either by direct encounter or ingestion of contaminated seagrass.  

Additionally, barges, support vessels, and LNG carriers would call on the LNG terminal, increasing ship 

traffic within the Brownsville Ship Channel and Gulf of Mexico, resulting in increased potential for vessel 

strikes.  However, based on the limited and transient occurrence of West Indian manatees in Texas coastal 

waters, the lack of suitable seagrass habitat within the Action Area, and with the implementation of the 

Vessel Strike Avoidance Measures and Reporting for Mariners and maintenance of a SOPEP on each LNG 

carrier, the likelihood of construction or operation of the Project impacting the manatee is negligible. 

Therefore, we conclude that the Project is not likely to adversely affect the West Indian manatee.  The FWS 

concurred with this determination in a letter dated February 8, 2019. 

Impacts on Listed Sea Turtles.  The Project would be within the range of the federally threatened 

green and loggerhead sea turtles and the federally endangered hawksbill, Kemp’s ridley, and leatherback 

sea turtles.  

Based on the results of the effects analysis, we expect the Project could directly affect sea turtles 

as a result of dredging, pile driving, and LNG carrier transit.  In addition, we expect that Project-related 

noise, lighting, and human activity could result in disturbance and/or displacement of sea turtles.  However, 

given the rarity of sea turtles to be present within the Project Site as well as the implementation of avoidance 

and minimization measures both during Project construction and operation of the LNG carriers, we 

conclude that the Project is not likely to adversely affect the listed sea turtles while in the marine 

environment.  Further, based on habitat present at the Project Site, as well as known nesting locations for 

these species, we conclude that the Project would have no effect on nesting sea turtles. 

Consultations with NMFS also indicated that there is potential for vessels to divide floating 

Sargassum designated as critical habitat for loggerhead sea turtles in the Gulf of Mexico; however, this 

would not affect the primary constituent elements (Designated Critical Habitat Unit LOGG-S-02).  Further, 

given the temporary nature of potential damage and maintenance of a SOPEP, vessel transit through 

designated critical habitat is expected to have negligible impacts on Sargassum habitat.  Therefore, we 

conclude that the Project would result in no adverse modification of designated critical habitat for the 

loggerhead sea turtle. 

Impacts on Listed Plant Species.  The Project would be within potentially suitable habitat for the 

federally endangered South Texas ambrosia and Texas ayenia. 

Based on the results of the effects analysis, if present within the Project Site, we expect the listed 

plant species could be affected by clearing associated with construction activities, stormwater discharges, 

and spills or leaks of hazardous materials.  Species-specific surveys were conducted for the South Texas 

ambrosia and the Texas ayenia during the species’ flowering season.  Neither of the listed plant species 
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were documented during the survey efforts.  Therefore, we conclude that the Project would result in no 

effect on the listed plant species. 
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1.0 INTRODUCTION 

1.1 PURPOSE OF THE BIOLOGICAL ASSESSMENT 

The purpose of this Biological Assessment (BA) is to evaluate the effects of construction and 

operation of the proposed Texas LNG Project (Project) on federally listed species protected under the 

Endangered Species Act (ESA).  Texas LNG Brownsville, LLC (Texas LNG) is seeking authorization from 

the Federal Energy Regulatory Commission (FERC or Commission) authorizing Texas LNG to site, 

construct, and operate facilities necessary to liquefy natural gas at a proposed site located on the 

Brownsville Ship Channel in Cameron County, Texas. 

The FERC is the lead federal agency responsible for implementation of the National Environmental 

Policy Act (NEPA) review.  We prepared the Environmental Impact Statement (EIS) for the Texas LNG 

Project in cooperation with the Department of Energy (DOE), United States Coast Guard (Coast Guard), 

United States Army Corps of Engineers (COE), United States Department of Transportation’s (DOT) 

Pipeline and Hazardous Materials Safety Administration (PHMSA), United States Fish and Wildlife 

Service (FWS), United States Environmental Protection Agency (EPA), National Park Service (NPS), 

National Marine Fisheries Service (NMFS), and Federal Aviation Administration as the “cooperating 

agencies” under NEPA.  Cooperating agencies have jurisdiction by law or provide special expertise with 

respect to environmental impacts involved with a proposal.  The final EIS includes a general summary of 

this BA and presents our findings of effects for each federally listed species that may be affected by the 

Project. 

Federal action agencies are required to consult with the FWS and/or the NMFS to determine 

whether federally listed threatened or endangered species or designated critical habitat are found in the 

vicinity of the proposed project, and to determine the proposed action’s potential effects on those species 

or critical habitats.  For actions involving major construction activities with the potential to affect listed 

species or designated critical habitat, the federal agency must prepare its BA for those species that may be 

affected.  FERC must submit its BA to the FWS and/or NMFS and, if it is determined that the action would 

be likely to adversely affect the listed species, the federal agency must submit a request for formal 

consultation to comply with Section 7 of the ESA.  In response, the FWS and/or NMFS would issue a 

Biological Opinion as to whether or not the federal action would likely jeopardize the continued existence 

of a listed species, or result in the destruction or adverse modification of designated critical habitat.  Only 

after a determination is made that the Project would not jeopardize the continued existence of a federally 

listed threatened or endangered species and would not adversely modify designated critical habitat in 

consideration of all efforts to avoid, minimize, and mitigate potential impacts, would the other federal or 

federally-delegated agencies be able to proceed with issuance of a permit or other authorization to allow 

the Project to proceed.   

We initially submitted our BA for the Project in October 2018 along with a request for concurrence 

with our determinations of effect for federally listed threatened and endangered species to the FWS and 

NMFS.  We received a response from the FWS on February 8, 2019 concurring with our effect 

determinations for species under its jurisdiction, with the exception of the northern aplomado falcon and 

ocelot.  This BA has been revised, as indicated by the vertical bar in the left margin, to address comments 

from the FWS.  As of the writing of this revised BA, NMFS has not provided comments on the BA or 

concurred with our determinations.   
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The vertical line in the margin identifies text that is new or modified in this revised BA and differs 

materially from corresponding text in the draft BA.  Changes were made to address comments from the 

cooperating agencies and other stakeholders on the draft BA; incorporate modifications to the project 

proposed by Texas LNG after publication of the draft BA; and incorporate information filed by Texas LNG 

in response to our recommendations in the draft BA.   
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1.2 PROPOSED ACTION 

Texas LNG proposes to build, own, and operate a liquefied natural gas (LNG) production, storage, 

and export facility at a site located on the Brownsville Ship Channel in Cameron County, Texas 

(figure 1.2-1).  As described in further detail in section 2 of this BA, the Project would be constructed on 

approximately 285 acres (including temporary workspace) of a 625-acre parcel of land leased from the 

Brownsville Navigation District (BND), with an additional 26.5 acres outside of the 625-acre parcel 

necessary to provide deep water access to the Brownsville Ship Channel.  The Project would be located 

approximately 2.5 miles southwest of the Town of Port Isabel, Texas and 19 miles northeast of the City of 

Brownsville, Texas population center.  The Project would be constructed in two phases with Phase 1 

expected to begin operating in 2023.  Phase 2 would only be constructed if a customer for production of 

LNG enters into an agreement sufficient to finance the Phase 2 construction cost.  Each phase would 

produce approximately 2 million tonnes per annum (MTPA) of LNG for a total of 4 MTPA.  Additional 

details regarding the Project can be found in the final EIS. 
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Figure 1.2-1  Project Overview Map 
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1.3 KEY TERMS 

The key terms used throughout this BA are presented below.  Some terms are defined in Title 50 

of the Code of Federal Regulations (CFR) Section 402.02 and some are defined in the Consultation 

Handbook issued by the FWS and NMFS (FWS and NMFS, 1998).  Terms are grouped according to subject 

rather than listed alphabetically.  These definitions apply only to analysis associated with Section 7 of the 

ESA and should not be confused with the terms when used in relation to NEPA or other environmental 

laws. 

• Project Site.  The 651.5-acre area encompassing facilities and activities related to the Texas 

LNG Project, including the 625-acre leased parcel and the 26.5-acre portion of the 

maneuvering basin within the Brownsville Ship Channel (see figure 1.3-1). 

• Action Area.  The Action Area (as defined in Section 7(a)(2) of the ESA) considered in 

this BA includes the following areas that could be directly or indirectly affected by the 

Project, which are depicted on figure 1.3-2: 

o Project Site (defined above). 

o Project Site Buffer. Areas beyond the footprint of the Project Site that could 

be affected by Project activities (e.g., resuspension and/or deposition of sediments 

outside of the Project Site due to construction activities, elevated noise and/or 

lighting levels in the vicinity of the LNG terminal).  It is anticipated that elevated 

noise levels would extend furthest from the Project Site; therefore, the buffer 

includes the area where sound levels would be greater than 55 decibels on the A-

weighted scale (the noise threshold adopted by FERC) during construction of the 

Project. 

o Vessel Transit Routes. Waterways through which barges, support vessels, and 

LNG carriers would transit to or from the LNG terminal, including the Brownsville 

Ship Channel, Intracoastal Waterway, and portions of the Gulf of Mexico within 

the U.S. Exclusive Economic Zone (EEZ).  Although the specific vessel transit 

routes are unknown, vessel transit within the EEZ (up to 200 nautical miles from 

the Gulf Coast) was also considered part of the Action Area. 

o Dredged Material Placement Areas. Material dredged from the maneuvering 

basin would be placed into an offsite, existing Confined Dredge Disposal Facility, 

located south of the Brownsville Ship Channel.  The preferred disposal site is 

Placement Area (PA) 5A (owned by the BND). 

• Direct Effects. Effects on a listed species or its habitat that are caused by or would 

occur during construction and/or operation of the Project. 

• Indirect Effects. Effects on a listed species or its habitat caused by or resulting from the 

Project that are later in time, but still reasonably certain to occur. 
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Figure 1.3-1 Proposed Project Site 
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Figure 1.3-2 Action Area 
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• Determination of Effect.  Based on the analysis of potential direct and indirect 

effects from the Project, a determination is provided for each species and designated critical 

habitat.  One of the following three determinations would apply for listed species 

(determinations for designated critical habitat are provided in italics): 

o No effect (no adverse modification). The determination that the Project would 

have no impacts, positive or negative, on species or designated critical habitat.  

Generally, this means that the species or critical habitat would not be exposed to 

the Project and its environmental consequences. 

o May affect, but is not likely to adversely affect (may affect, but is not likely to 

adversely modify critical habitat).  The determination that the Project would have 

discountable, insignificant, or completely beneficial impacts on species or critical 

habitat.  Discountable effects are extremely unlikely to occur.  Insignificant effects 

relate to the size of the impact and would not reach the scale where take of a listed 

species occurs.2  Beneficial effects are contemporaneous positive effects without 

any adverse effects to the species.  Based on best judgment, a person would not: 

(1) be able to meaningfully measure, detect, or evaluate insignificant effects; or (2) 

expect discountable effects to occur. 

o May affect, and is likely to adversely affect (may affect, and is likely to adversely 

modify critical habitat).  The determination that the Project would result in any 

adverse effect on species or critical habitat.  In the event the overall Project would 

have beneficial effects on listed species or critical habitat, but is also likely to cause 

some adverse effects, then the Project may affect, and is likely to adversely affect 

the listed species. 

1.4 AGENCY COORDINATION AND COMMUNICATION 

In January 2015, Texas LNG sent a letter to the FWS notifying them of intent to participate in 

FERC’s pre-filing process and offering the FWS the opportunity to participate.  Since sending the 

introductory letter to the FWS, Texas LNG has engaged the FWS in early coordination regarding the 

Project, which included an initial meeting at the Laguna Atascosa National Wildlife Refuge (NWR), three 

field visits to the Project Site (in May and September 2015 and February 2016), one conference call, and 

several written exchanges.  In addition, the FWS participated in the FERC pre-file process and preparation 

of the EIS as a cooperating agency.  As such, FERC has similarly participated in several conference calls, 

site visits, and written exchanges with the FWS throughout the FERC process.  Through consultations with 

Texas LNG, the FWS assigned the Project the Consultation Reference Number 02ETCC00-2015-TA-0369. 

In April 2015, Texas LNG sent a letter to the NMFS, Protected Resources Division notifying them 

of the intent to participate in FERC’s pre-filing process and offering the NMFS the opportunity to provide 

preliminary comments on the Project.  Since sending the introductory letter to the NMFS, Texas LNG has 

engaged the NMFS in early coordination regarding the Project, which has included a conference call to 

discuss potential Project impacts on the sperm whale, sea turtles, and designated critical habitat for the 

loggerhead sea turtle.  Similar to the FWS, the NMFS is a cooperating agency that participated in the FERC 

pre-file process and assisted in the preparation of the EIS.   

As required by Section 7 of the ESA, we prepared a BA for the Project, which was provided to the 

FWS as part of the draft EIS and a letter requesting concurrence with our determinations of effect for 

                                                      
2 The term “take” is defined under the ESA as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect or attempt to engage in any 

such conduct. 
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federally listed species on October 25, 2018.  In a letter dated February 8, 2019, the FWS concurred with 

our determination of not likely to adversely affect for all species except the ocelot and northern aplomado 

falcon.  In this letter, as well as a letter dated December 17, 2018, the FWS indicated that the cumulative 

impact of the proposed Project when combined with other projects in the area, including other federal 

projects such as the Rio Grande LNG Project and Annova LNG Project, would result in significant 

cumulative impacts on the ocelot due to habitat loss.  We agree.  However, we note that per the FWS’s 

March 1998 Endangered Species Consultation Handbook: Procedures for Conducting Consultation and 

Conference Activities Under Section 7 of the Endangered Species Act, other projects with a federal nexus 

are not normally considered in the cumulative impact analysis used to make an effect determination for the 

purposes of Section 7 consultations because they require separate consultation pursuant to section 7 of the 

ESA; thus we did not include these facilities in our initial BA . 

Based on the significant cumulative impact conclusion, the FWS asserts that the proposed Project 

is likely to adversely affect the ocelot.  In accordance with the FWS determination, we have revised our 

determination of effect for the ocelot to likely to adversely affect.  Similarly, the FWS did not concur with 

our determination of not likely to adversely affect for the northern aplomado falcon; however, the FWS 

notes that there is a 99-year Safe Harbor Agreement that authorizes “take” on property owned by the BND.  

In addition, the eastern black rail was recently proposed to be listed as threatened.  We have determined 

that the proposed Project is not likely to jeopardize the continued existence of the eastern black rail. 

1.5 PROJECT SETTING 

The Project is located along the Brownsville Ship Channel, approximately 5 miles southwest of the 

Gulf of Mexico and approximately 19 miles northeast of the City of Brownsville, Texas population center 

on State Highway (SH) 48 in Cameron County, Texas (see figure 1.1-1).  The Project Site (or Site), as 

defined in section 1.3 of this BA, is located on the north side of the Brownsville Ship Channel. 

Uniformly distributed annual rainfall, along with warm and humid temperatures, allows the 

growing season to extend to more than 300 days per year (Texas Parks and Wildlife Department [TPWD], 

2018).  The Project is located entirely within the Laguna Madre Barrier Islands and Coastal Marshes Level 

IV Ecoregion within the larger Western Gulf Coastal Plain (Handley et al., 2007).  This ecoregion is 

distinguished by its hypersaline lagoon system, seagrass meadows, tidal mud flats, and a narrow barrier 

island with a number of washover fans (Griffith et al., 2007).  The lagoon system of this region is naturally 

hypersaline from the lack of streams draining into the area and high evaporation rates as compared to 

precipitation.  Combined with the Laguna Madre just south in Mexico, it is one of the largest hypersaline 

systems in the world (Griffith et al., 2007). 

The TPWD recently completed its Ecological Systems Classification Project, which describes 

vegetation types in support of the Texas Comprehensive Wildlife Conservation Strategy.  Based upon a 

combination of satellite, Soil Survey Geographic Database soils data, and other parameters, as well as 

limited field verification, the TPWD produced a land classification distribution map and detailed 

descriptions of the ecological systems, or vegetative cover types present within Texas (TPWD, 2018; 

TPWD, 2010).  The TPWD indicates that accuracy of its land classification distribution map is lower in the 

vicinity of the Project Site because of the wide variety of cover types and the difficulty of differentiating 

deciduous and evergreen shrublands remotely (TPWD, 2010).  Previous field visits to the Project Site by 

staff from Natural Resource Group, LLC, an ERM Group Company (NRG) (representing Texas LNG) and 

the FWS indicated that the mapped land classifications were not accurate for the site.  Therefore, a habitat 

assessment was conducted in October 2015, which classified and mapped vegetation communities within 

the Site using Ecological Systems defined by the TPWD.  In addition, habitat quality was ranked from poor 

to high quality based on the level of human disturbance, fire suppression, and species diversity.  Vegetation 

communities present within the Project Site include salt and brackish high tidal marsh, sea ox-eye daisy 

flat, tidal flat, salty prairie, loma deciduous shrublands, loma evergreen shrublands, and loma grasslands. 
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1.6 SPECIES CONSIDERED 

Early coordination with the FWS’ Corpus Christi Ecological Services Field Office and the NMFS’ 

Protected Resources Division, as well as review of the FWS’ Information, Planning, and Conservation 

System (IPaC System), identified a total of 18 federally listed species and two species proposed for listing, 

potentially present within Cameron County, Texas.3  In addition, critical habitat has been designated for 

two species within or off the Gulf Coast of Cameron County, Texas.  Table 1.6-1 provides the species status 

and indicates whether suitable habitat for the species is present within the Action Area. 

TABLE 1.6-1 
Federally Listed and Proposed Species Identified in Cameron County 

Common Name 
Scientific Name 

Listing Status Agency Jurisdiction  
Suitable Habitat 

Present within the 
Action Area 

(Yes/No) 

Birds    

Northern aplomado falcon  
Falco femoralis septentrionalis 

Endangered FWS Yes 

Piping plover  
Charadrius melodus 

Threatened 
Designated 

Critical Habitat 
FWS Yes 

Red knot 
Calidris canutus rufa 

Threatened FWS Yes 

Whooping crane 
Grus americana 

Endangered FWS Yes 

Eastern black rail 
Laterallus jamaicensis jamaicensis 

Proposed FWS Yes 

Mammals    

Gulf Coast jaguarundi  
Herpailurus (=felis) yagouaroundi 

cacomitli 

Endangered FWS Yes 

Ocelot  
Leopardus (=felis) pardalis 

Endangered FWS Yes 

Sperm whale 
Physeter macrophalus 

Endangered NMFS Yes 

Fin whale 
Balaenoptera physalus 

Endangered NMFS Yes 

Sei whale 
Balaenoptera borealis 

Endangered NMFS Yes 

Blue whale 
Balaenoptera musculus 

Endangered NMFS Yes 

Gulf of Mexico Bryde’s whale 
Balaenoptera edeni 

Proposed NMFS Yes 

West Indian manatee b 
Trichechus manatus 

Threatened FWS Yes 

Reptiles    

Green sea turtle  
Chelonia mydas 

Threatened FWS/NMFS a Yes 

                                                      
3 The IPaC System identifies the interior least tern (Sterna antillarum) as a conditionally protected species within Cameron County, Texas.  This 

species only needs to be considered for wind-related projects that are within the migratory route.  Therefore, the interior least tern is omitted from 

further discussion in this BA. 
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TABLE 1.6-1 
Federally Listed and Proposed Species Identified in Cameron County 

Common Name 
Scientific Name 

Listing Status Agency Jurisdiction  
Suitable Habitat 

Present within the 
Action Area 

(Yes/No) 

Hawksbill sea turtle 
Eretmochelys imbricata  

Endangered FWS/NMFS a Yes 

Kemp’s ridley sea turtle  
Lepidochelys kempii 

Endangered FWS/NMFS a Yes 

Leatherback sea turtle  
Dermochelys coriacea 

Endangered FWS/NMFS a Yes 

Loggerhead sea turtle  
Caretta caretta 

Threatened 
Designated 

Critical Habitat 
FWS/NMFS a Yes 

Plants    

South Texas ambrosia  
Ambrosia cheiranthifolia 

Endangered FWS Yes 

Texas ayenia  
Ayenia limitaris 

Endangered FWS Yes 

____________________ 
a Sea turtles are under the jurisdiction of the FWS when nesting on land and NMFS when in the water. 

2.0 DESCRIPTION OF THE PROPOSED ACTION 

This section provides a summary of the proposed Project, including description of the Project 

components; deepwater access to the Gulf of Mexico; land requirements; construction schedule and 

procedures; operations, maintenance, and safety; and an alternatives analysis. 

The Project would be constructed within a 651.5-acre area, which includes a 625-acre parcel 

available through a long-term lease with the BND and 26.5 acres within the Brownsville Ship Channel.  

This area, referred to as the Project Site, is located on the north side of the Brownsville Ship Channel, 

approximately 5 miles southwest of the Gulf of Mexico in Cameron County, Texas.  The Project Site is 

located 19 miles northeast of the City of Brownsville, Texas population center on SH 48 and extends for 

approximately 3,000 feet along the Brownsville Ship Channel.  The property is located between SH 48 and 

the channel; the coordinates are 26°02’27” N and 97°13’57” W (see figures 1.3-1 and 1.3-2).   

The Project would be constructed in two phases.  Texas LNG plans to initiate construction of 

Phase 1 upon receipt of all required authorizations and Phase 2 would be constructed when a customer for 

the production enters into a long-term tolling agreement that is sufficient to support the financing of the 

Phase 2 construction cost.  Each phase is designed to produce 2 MTPA of LNG for export.  Phase 1 and 

Phase 2 each would include a single liquefaction train and a full containment storage tank with a capacity 

of approximately 210,000 cubic meters (m3) of LNG. 

2.1 PROJECT FACILITIES 

All of Texas LNG’s proposed Project components would be sited, constructed, operated, and 

maintained in accordance with all applicable federal and state regulations. The following facilities, 

discussed in greater detail below, would be constructed as part of the Project: 

• gas gate station and interconnect facility; 

• pretreatment facility to remove water, carbon dioxide, hydrogen sulfide, mercury, and 

heavier (pentane and above); 
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• Liquefaction Facility – consisting of two (2) liquefaction trains utilizing Air Products and 

Chemicals, Inc. (APCI) propane precooled mixed refrigerant (C3MR) technology and 

ancillary support facilities; 

• two (2) approximately 210,000 m3 LNG aboveground full containment LNG storage tanks 

with cryogenic pipeline connections to the Liquefaction Facility and berthing dock; 

• LNG carrier berthing dock and recessed berthing area – capable of receiving LNG carriers 

between approximately 130,000 m3 and approximately 180,000 m3 capacity; 

• Materials Offloading Facility (MOF) to allow waterborne deliveries of equipment and 

material during construction and mooring tug boats while an LNG carrier is at berth; 

• maneuvering basin extending into the Brownsville Ship Channel with deepwater access to 

the above referenced LNG berthing dock; 

• warm wet flare, cold dry flare, spare flare, acid gas flare (all mounted on a single main 

flare), marine flare, and thermal oxidizer; and 

• administration, control, maintenance, and warehouse buildings and related parking lots; 

electrical transmission line and substation, water pipeline, septic system, natural gas 

pipeline, and stormwater facilities/outfalls. 

The proposed Project facilities are illustrated on figures 2.1-1 (aerial map) and 2.1-2 (U.S. 

Geological Survey 7.5-minute series topographic map).  

2.1.1 Gas Gate Station and Interconnect Facility 

The Project would receive natural gas from a non-jurisdictional intrastate natural gas pipeline at 

the gas gate station, which would be constructed onsite near the north central part of the Project Site (see 

figure 2.1-1).  The gas gate station would contain pipeline equipment, a connection for a pig receiver a 

filter/separator, custody transfer meters, an emergency shut down valve, and a gas analyzer.  The 

Interconnect Facility located at the LNG terminal end of the gas gate station would include a tie-in to the 

inlet flange of the LNG terminal meter, an emergency shutdown valve, a flange insulating kit, and a gas 

analyzer.   

2.1.2 LNG Terminal 

The main process components and associated support facilities of the LNG terminal include a gas 

pretreatment facility necessary to remove unwanted gas components from the supply gas stream, and LNG 

liquefaction trains using the APCI C3MR propane precooled mixed refrigerant technology, as further 

described below.  These facilities are collectively referred to as the “LNG Terminal.”  The design of the 

LNG Terminal is based on a feed gas delivery pressure of approximately 615 pounds per square inch gauge, 

for both the Phase 1 and Phase 2 facility at the inlet of the gas gate station.  

2.1.2.1 Pretreatment Process 

Pipeline-quality feed gas arriving at the LNG terminal would require the removal of various 

constituents ahead of the liquefaction process, including mercury, carbon dioxide (CO2), water, and heavy 

hydrocarbons (pentane and heavier [C5+]).  The natural gas delivered to the LNG terminal would be 

composed primarily of methane (between 91 and 98 percent), but would also contain other gas components; 

ethane, propane, butane, and other heavy end hydrocarbons (between 2 and 9 percent), in addition to small 

quantities of nitrogen, oxygen, CO2, and water.  Pipeline-quality natural gas typically contains very small 

quantities of these constituents, the presence of which has no significant effect on operational efficiency 

when the gas is used as an energy source for domestic, commercial, or industrial applications.  However, 

these constituents can negatively affect liquefaction equipment when the same gas is used as feed stock for 
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LNG production.  The pretreatment process is designed to remove a range of unwanted components from 

the feed gas to enable the liquefaction process to operate reliably.   

The pretreatment process involves five sequential steps: 

1. inlet facilities to remove pipeline debris (dirt, scale, dust, and oil); 

2. treatment to remove mercury in mercury guard bed; 

3. treatment to remove CO2 in an amine acid gas removal system; 

4. treatment to remove water in molecular sieve dehydration vessels; and 

5. treatment to remove heavy hydrocarbons in a heavy hydrocarbon removal system.
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Figure 2.1-1  LNG Terminal Site Plan (Aerial Map) 
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Figure 2.1-2  Proposed Facilities at Project Site (Topographic Map) 
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2.1.2.2 Liquefaction 

Following pretreatment and heavy hydrocarbon removal, the natural gas would be condensed into 

a liquid at close to atmospheric pressure by cooling it to -260 degrees Fahrenheit utilizing APCI C3MR 

technology.  To achieve this, treated gas pressure would be boosted as necessary by an electric motor-driven 

residue gas compressor to achieve the necessary operating pressure at the inlet to the liquefaction system.  

Air-cooled heat exchangers would cool the gas to remove the heat of compression.  In each liquefaction 

train, gas leaving the residue gas compressor would be processed to produce LNG.  Once both phases of 

the Project are operational, the average production rate would be 4 MTPA of LNG. 

2.1.3 LNG Storage 

The LNG storage tanks would be approximately 290 feet in outer tank diameter and 190 feet in 

height from grade to the top of the dome roof, with a net usable capacity of approximately 210,000 m3 of 

LNG.  The tanks would be a full containment design featuring a 9 percent nickel inner tank surrounded 

with a reinforced concrete outer tank to contain the LNG vapors.  The outer reinforced concrete container 

of a full containment LNG tank is capable of containing the LNG in the event that the 9 percent nickel steel 

inner container fails.  The tanks would be placed within earthen berms that would provide additional 

containment in the event of a spill.  The storage tanks, like all of the facilities at the LNG terminal, would 

be built to the requirements of the National Fire Protection Association (NFPA) Standard 59A, DOT 

regulations at 49 CFR Part 193, and all other applicable regulations, codes, and standards.  Prior to being 

placed in service, the LNG storage tanks would be hydrostatically tested in accordance with the 

requirements of American Petroleum Institute (API) Standard 620, Q8.3.  Hydrostatic testing is further 

discussed in section 2.4.2.2. 

2.1.4 LNG Carrier Loading 

As indicated on figures 2.1-1 and 2.1-2, the LNG carrier maneuvering basin would be recessed into 

the shoreline of the Brownsville Ship Channel.  To create the recessed maneuvering basin and berth access 

from the Brownsville Ship Channel, excavation and dredging would be required.  Dredge material volumes 

and placement is further discussed in section 2.3.2. 

The LNG carrier maneuvering basin would be dredged and maintained to -43 feet mean low low 

water (MLLW) with a 2-foot allowable over depth to accommodate LNG carriers with capacities up to 

approximately 180,000 m3 of LNG.  The maneuvering basin would be dredged with sidewalls sloped to a 

3 to 1 ratio in order to match the sidewall slope of the Brownsville Ship Channel.  Portions of the slopes 

would be armored with riprap to prevent erosion or slumping of the slopes during operation of vessels. 

The LNG carrier maneuvering basin would feature a 140-foot by 150-foot concrete jetty head 

platform, which would be supported on piles.  The platform would support three loading arms and one 

vapor return arm to allow LNG transfer to berthed LNG carriers.  During LNG carrier loading, LNG would 

be pumped from the LNG storage tank(s) to the LNG carrier berthing dock using in-tank pumps, where it 

would be transferred to ocean-going carriers and exported.  The LNG carrier berthing dock would also 

include four breasting dolphins (each with 48-inch battered piles) and six mooring dolphins (each with 48-

inch battered piles) to secure the LNG carrier while docked.  The LNG carrier would be at the loading dock 

for approximately 24 hours depending on the size of the LNG carrier.  Regardless of the size of the LNG 

carrier, the LNG transfer rate to the LNG carrier would not exceed 12,000 m3 per hour.   

Texas LNG’s current projections indicate that one LNG carrier per 10 to 11 days would make port 

calls at the LNG terminal when operating at the completion of Phase 1 and twice that frequency at the 

completion of Phase 2.  The actual number of port calls would depend on the export volume and the capacity 
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of the specific vessels.  The maximum number of vessel calls per year is expected to be 74 130,000 m3 

ships when the facility is producing 4 MTPA of LNG. 

The MOF would be designed to receive ocean going barges and larger vessels such as heavy load 

carriers.  During construction, the MOF would be used for delivery of a portion of the materials, equipment, 

and modular plant components necessary for the Project via barge or other ocean-going vessels.  During 

operation, the MOF would be maintained to import large replacement parts for ongoing facility maintenance 

and would serve as the tug berth while an LNG carrier is docked.  The MOF would consist of a 400-foot-

long and 122-foot-wide, rectangular platform.  The barges and other vessels would dock along the 400-foot 

side, which would face the Brownsville Ship Channel.   

The MOF would also support the backup seawater pumps for the firewater system.  The system 

would be composed of five pumps with separate suction intakes.  Construction of Phase 1 of the Project 

would include installation of two pumps, each with a maximum pumping rate of 3,000 gallons per minute 

using an intake approximately 12 inches in diameter.  During Phase 2, three additional pumps would be 

installed, each with a maximum pumping rate of 4,500 gallons per minute utilizing an intake of 

approximately 16 inches.  The intakes would include screens with mesh sizes ranging from 0.25 to 1.0 inch 

to prevent entrainment of fish and other aquatic life.  Further, the intake pipes would be placed a minimum 

of 5 feet below the water surface.   

During operation, LNG carriers require water for cooling of the main engine/condenser, diesel 

generators, and fire main auxiliary and hotel services.  To do this, LNG carriers take on water from the 

surrounding area, transfer heat from the equipment to the water, and discharge the water back to the 

surrounding area.  LNG carriers calling on the LNG terminal are anticipated to conduct cooling water 

uptakes and discharges while in the maneuvering basin.  Texas LNG estimates that a 174,000 m3 LNG 

carrier would discharge an estimated 972,500 gallons of cooling water per hour, approximately 0.1 percent 

of the total volume of the maneuvering basin.  In addition to cooling water discharges, the LNG carrier 

would discharge approximately 15 million gallons of ballast water while at the LNG terminal. 

The Coast Guard’s ballast water management regulations (33 CFR 151.2025 and 46 CFR 162) 

established a standard for the allowable concentration of living organisms in ships’ ballast water discharged 

into waters of the U.S.  The Coast Guard also established engineering requirements and an approval process 

for ballast water treatment systems installed on ships.  All ships calling on U.S. ports must either carry out 

open sea exchange of ballast water or ballast water treatment, in addition to fouling and sediment 

management.  In addition, the International Maritime Organization has adopted this regulation and requires 

each vessel to install and operate a ballast water management system (as defined in 33 CFR 151.2026).   

2.1.5 Buildings and Facility Roads 

The LNG terminal would include separate permanent buildings for administration, control room, 

warehousing, and maintenance shop functions.  The administration building, warehouse, and maintenance 

shop would be located near the center of the LNG terminal, as shown on figure 2.3-1.  

Access to the LNG terminal during construction and operation would be via SH 48.  Because there 

are no existing roads within the LNG terminal site, internal roads would be constructed, including roads 

providing ingress and egress routes to the LNG terminal.  As shown on figure 2.3-1, the westernmost facility 

road would be the primary permanent road providing access to the administration area as well as the LNG 

facilities (e.g., liquefaction trains, LNG storage tanks, and LNG carrier berthing dock).  The easternmost 

facility road would provide access to the utility areas on site as well as provide secondary access to the 

LNG facilities.  Both access points would be controlled with a security gate. 
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2.1.6 Water, Power, and Communications 

Texas LNG anticipates that water supply during construction would be imported from off-site and 

sanitary waste would be handled by self-contained portable facilities.  Water necessary for industrial 

processes and domestic water supply would be supplied by the BND via a water supply line.  To provide 

potable water to the LNG terminal, the BND would install an approximately 7.4-mile-long, 6-inch-diameter 

potable water line from an existing potable water line near Fishing Harbor, west of the Project Site.  The 

entirety of the potable water line would be constructed parallel to and within the construction corridor of, 

the intrastate natural gas pipeline, on the south side of SH 48. 

Sanitary waste water would be treated by an onsite septic system.  The septic system would be 

constructed to the requirements of the Texas Commission on Environmental Quality and Cameron County.  

A freshwater fire tank would be used to charge the firewater main and would be used as first response in 

the event firewater is needed. The firewater tank is designed to provide firewater at the design supply rate 

for at least two hours.  A seawater firewater back-up system is also included in the design and would 

automatically activate on detection of a low water level in the freshwater firewater tank. 

Electric power for the Project would be supplied by American Electric Power [AEP] connected to 

the local electric transmission grid.  AEP would construct a substation within the LNG terminal (see figure 

2.1-1).  The main power load would be the electric motor drivers coupled to refrigeration compressors.  

Other primary plant electrical loads would include: in-tank LNG pumps, boil-off gas compressors and 

residue compressors, and the multiple fin-fan motors that would be used for air cooling of the process 

during liquefaction.   

The telecommunications systems for the Project would include a telephone connection, internet 

connection, operations very high frequency radio system, marine very high frequency radio system, 

operation back-up communication (phone), computer network, plant telecommunications network, and 

closed-circuit television system.  There would be an approximately 150-foot-high radio communication 

tower near the main control building.  In addition, marine band very high frequency radios would facilitate 

communication with the LNG carriers.   

2.1.7 Ancillary Facilities 

Ancillary facilities and structures at the LNG terminal would include the following: 

• firewater system; 

• process and marine flares (discussed in further detail below); 

• flare knock-out drums 

• thermal oxidizer; 

• boil-of gas compressors; 

• control rooms; 

• heat transfer fluid heaters; 

• instrument air system; 

• truck loading and unloading; 

• substation; 

• oily water treatment unit; 

• miscellaneous piping, racks, sumps, and spill containment system; 

The process flares would be infrequently used for start-up, shutdown, and non-routine venting of 

excess pressure.  The warm wet flare, cold dry flare, acid gas flare, and spare flare would all be mounted 
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on one, 315-foot-high structure called the main flare (see figure 2.1-1).  A second 180-foot-high flare 

structure, the marine flare, would be located southwest of the LNG storage tanks (see figure 2.1-1).   

2.1.8 Non-Jurisdictional Facilities 

Under the provisions of the Natural Gas Act, FERC is required to consider, as part of a decision to 

authorize FERC-jurisdictional facilities, all facilities that are directly related to a proposed project where 

there is sufficient federal control and responsibility to warrant environmental analysis as part of the NEPA 

environmental review for the proposed Project.  Some proposed projects have associated facilities that do 

not come under the jurisdiction of the Commission.  These “non-jurisdictional” facilities may be integral 

to the need for the proposed facilities, or they may be merely associated as minor components of the 

jurisdictional facilities that would be constructed and operated as a result of authorization of the proposed 

facilities. 

The following non-jurisdictional actions were identified in association with the Project:  

• construction of an intrastate natural gas pipeline from an interconnect with another 

intrastate natural gas pipeline (Valley Crossing Pipeline) to the Project Site;  

• construction of an electric transmission line from the existing AEP Union Carbide 

Substation to the Project Site; 

• construction of a potable water line from the BND’s existing Fishing Harbor potable water 

line to the Project Site; and 

• construction of an auxiliary lane off of SH 48 to facilitate management of traffic during 

construction and operation of the Project. 

Because FERC has no jurisdiction over these facilities, we do not have authority to initiate 

consultations under Section 7 of the ESA.  Nevertheless, these facilities are described below and depicted 

in figure 2.1-3.  Non-jurisdictional facilities are also addressed in our cumulative impacts analysis in 

section 6.0 of this BA.  Due to the proximity of the non-jurisdictional facilities to the proposed Project site, 

as well as the similarity of habitat, we anticipate that the same species that are listed as potentially occurring 

in the Project area, could occur in and around the non-jurisdictional facilities, with the exception of the 

marine species. 
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Figure 2.1-3 Non-Jurisdictional Facilities 



   

 C-21 Description of the Proposed Action 

2.1.8.1 Intrastate Natural Gas Pipeline 

Natural gas would be delivered to the Texas LNG Project Site via a non-jurisdictional intrastate 

natural gas pipeline that would be constructed, owned, and operated by a third party, separate from Texas 

LNG.  Texas LNG anticipates that the 30-inch-diameter pipeline would be approximately 10.2 miles long 

(1.3 miles of which would be within the Project Site) and would interconnect with the Valley Crossing 

Pipeline.  Texas LNG also anticipates that an additional 15,000 horsepower of compression would be 

needed to move the incremental gas destined for Texas LNG near the Agua Dulce Hub in Kleberg County, 

Texas at a compressor station constructed for the Valley Crossing Pipeline.  Texas LNG also estimates that 

an additional 50,000 horsepower compression would be needed about halfway between the Agua Dulce 

Hub and Brownsville.  As of the writing of this BA, Texas LNG has not identified the third-party company 

that would be contracted to construct and operate the intrastate natural gas pipeline.  Drawings of the 

proposed intrastate natural gas pipeline are provided in appendix H of the EIS. 

Construction of the 10.2-mile-long, 30-inch-diameter intrastate natural gas pipeline would likely 

require a 100-foot-wide construction right-of-way and would be primarily collocated with other non-

jurisdictional facilities associated with the proposed Project, and just south of SH 48.  The pipeline would 

then deviate to the northwest near the Brownsville Fishing Harbor for approximately 1.5 miles, traversing 

just west of San Martin Lake before turning southwest to connect with the Valley Crossing Pipeline.  

Construction of the intrastate natural gas pipeline would impact an estimated 108.3 acres outside of the 

Project Site, including 56.3 acres of wetland impacts.  In addition, the intrastate natural gas pipeline would 

cross a portion of San Martin Lake as well as one other waterbody.   

Texas LNG anticipates that construction on the intrastate natural gas pipeline would take three 

months to complete and would be in-service by the proposed LNG terminal in-service date of 2023.  The 

Railroad Commission of Texas is the lead state agency for permitting construction and operation of 

intrastate oil and gas facilities.  In addition to required Railroad Commission of Texas permits, the third-

party company selected to construct and operate the intrastate natural gas pipeline would be required to 

obtain all other applicable permits including those pertaining to the Clean Water Act, threatened and 

endangered species, cultural resources, and impacts on state or federal lands. 

2.1.8.2 Electric Transmission Line 

To provide electrical power to the LNG terminal, AEP would install a new, approximately 11-mile-

long electric transmission line from the existing AEP Union Carbide Substation west of the Project site and 

south of SH 48.  Each phase of the Project would require at least 120 megawatts of power; therefore, 

following the completion of Phase 2, a 240 megawatts electric transmission line would be necessary to 

provide power to the LNG terminal.  The new transmission line would be placed on single pole structures 

within a 100-foot-wide permanent right-of-way that would be constructed primarily adjacent to SH 48.  

Each pole structure would require construction workspace measuring 100 feet by 400 feet and would be 

spaced every 500 to 1,000 feet.   

Impacts associated with the electric transmission line would primarily result from the placement of 

the pole structures and the clearing of trees and shrubs along the right-of-way.  The electric transmission 

line right-of-way would impact approximately 120.6 acres outside of the Project site, including 48.3 acres 

of wetlands.  Additionally, the electric transmission line would cross four waterbodies, including the 

coastline.   

Siting of the electric transmission line would be regulated by the Public Utilities Commission of 

Texas (PUCT).  AEP would submit an application to the PUCT for a Certificate of Convenience and 

Necessity to construct, own, operate, and maintain the electric transmission line.  AEP would conduct the 
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necessary consultations and obtain applicable permits and approvals for the electric transmission line 

including Clean Water Act authorization, threatened and endangered species consultations, and cultural 

resources consultations.  AEP expects to begin construction of the new electric transmission line in 2019. 

2.1.8.3 Potable Water Line 

To provide potable water to the LNG terminal, the BND would install an approximately 7.4-mile-

long, 6-inch-diameter potable water line from an existing potable water line near Fishing Harbor, west of 

the Project site.  The entirety of the potable water line would be constructed parallel to and within the 

construction corridor of the intrastate natural gas pipeline on the south side of SH 48.  Texas LNG 

anticipates that the potable water line would be installed concurrently with the intrastate natural gas 

pipeline.  The Port of Brownsville would own, operate, and maintain the potable water line as part of its 

existing water distribution system.  Because the water line would be constructed within the anticipated 50-

foot-wide permanent easement for the intrastate natural gas pipeline and construction would be concurrent, 

no additional environmental impacts to those already discussed for the intrastate natural gas pipeline would 

occur as a result of the construction and operation of the potable water line.    

Similar to the electric transmission line, the potable water line would be subject to the jurisdiction 

of the PUCT and the BND would be required to obtain a Certificate of Convenience and Necessity from 

the PUCT, in addition to all other applicable permits and approvals.  According to Texas LNG, the potable 

water line would begin construction concurrent with the intrastate natural gas pipeline. 

2.1.8.4 State Highway 48 Auxiliary Lane 

Texas LNG commissioned a traffic impact analysis to determine potential Project-related 

impacts on road use and traffic on SH 48.  The traffic impact analysis also provided 

recommendations for highway improvement, based on current and anticipated vehicular volumes.  

Those recommendations included the following modifications: 

• An auxiliary lane with deceleration, storage, and taper on the SH 48 northbound approach 

to the main driveway at the Project site.  The auxiliary lane would be 6 feet-wide, and 

would consist of a 150-foot taper, 830 feet of deceleration length, and 100 feet of storage 

area. 

• The auxiliary lane would be continued to approximately 1,100 feet north of the northern 

proposed driveway to provide for acceleration of vehicles exiting the Project site.  

Texas LNG would construct, own, and operate the auxiliary lane on SH 48 in coordination 

with Texas Department of Transportation (TXDOT).  Construction of the auxiliary lane would 

impact approximately 0.5 acre of previously disturbed areas within the existing road easement.  

Texas LNG would obtain a Permit to Construct Access Driveway Facilities on Highway Right-of-

Way from TXDOT prior to initiating construction activities.  Construction of the SH 48 auxiliary 

lane is anticipated to begin and be completed in 2019. 

2.2 DEEPWATER ACCESS TO THE GULF OF MEXICO 

LNG carriers would access the LNG terminal from the Gulf of Mexico through the Brownsville 

Ship Channel.  The Brownsville Ship Channel is currently maintained to a depth of 42 feet MLLW and 

width of 250 feet.  The channel is essentially a straight waterway with no bridges or other air-draft 



   

 C-23 Description of the Proposed Action 

obstructions for its entire 19-mile length.  Due to its width, the channel is operated for single-lane, one-way 

traffic, with vessel traffic managed by the BND. 

In a letter dated February 16, 2015, Texas LNG submitted its Letter of Intent and preliminary 

Waterway Suitability Assessment (WSA) to the Coast Guard as required by 33 CFR 127.007.  The Coast 

Guard requested additional information and a follow-on WSA was submitted by Texas LNG February 25, 

2016.  In a letter dated February 14, 2018, the Coast Guard issued the LOR for the Project, which stated 

that the Brownsville Ship Channel is considered suitable for LNG marine traffic in accordance with the 

guidance in the Coast Guard Navigation and Vessel Inspection Circular 01-2011. 

Federal and state statutes require that all large commercial vessels be directed and controlled by a 

licensed marine pilot while underway in the navigable waters of the U.S.  The LNG carriers would navigate 

from their point of origin to the pilot station near the sea buoy just outside the jetties protecting the entrance 

to the Brownsville Ship Channel.  A pilot from the Brazos Santiago Pilots Association would navigate the 

LNG carrier from the sea buoy, through the Brazos Santiago Pass, into the Brownsville Ship Channel.  

When an LNG carrier enters the Brownsville Ship Channel, the Coast Guard would establish a safety zone 

around the vessel.  As a safety and security precaution, no vessels are allowed to meet, cross, or overtake 

LNG carriers in transit or otherwise enter the security zone without the express permission of the Coast 

Guard.  At its discretion, the Coast Guard may elect to provide escort to boats during LNG carrier transits 

to enforce the moving security zone.  Figure 2.2-1 identifies the LNG carrier route between the Gulf of 

Mexico and the LNG terminal.   
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Figure 2.2-1  LNG Carrier Transit Route
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LNG carriers calling on the LNG terminal would utilize the maneuvering basin so that while 

moored at the LNG carrier berthing dock, the LNG carrier bow would be facing toward the channel.  The 

Project would be designed to accommodate LNG carriers with capacities of up to 180,000 m3.  These design 

vessels have a draft of approximately 39 feet when loaded with LNG, maximum beam of 165 feet, and 

length of approximately 1,000 feet.  Three tractor tugs would be required to turn the LNG carrier and 

maneuver it to berth.  After the LNG carrier is berthed, at least one of the tugs would remain nearby at the 

MOF. 

2.3 LAND REQUIRMENTS 

2.3.1 Project Facilities 

The LNG terminal would be constructed on a 625-acre parcel owned by the BND, with an 

additional 26.5 acres necessary outside of the parcel to allow for deep water access to the Brownsville Ship 

Channel (collectively referred to as the Project Site) (see figure 2.3-1).  In total, construction of the Project 

would require 311.5 acres, with 282.0 acres permanently maintained for operation of the LNG terminal 

(referred to herein as the Project footprint).  The remaining 340.0 acres of the Project Site would be 

undisturbed, although approximately 36 acres (including approximately 7 acres of temporary workspace) 

would be enclosed within the Project fence (see figure 2.1-1).  In addition to the land requirements at the 

Project Site, Texas LNG would utilize the existing 704-acre placement area 5A (PA 5A) for disposal of 

dredge material associated with construction of the Project, as further discussed in section 2.3.2.  Land 

requirements for the Project are summarized in table 2.3-1.  
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Figure 2.3-1 Land Requirements 
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TABLE 2.3-1 
Land Requirements for the Texas LNG Project 

Facility 
Land Required for Construction 

(acres) 

Land Required for Operation 

(acres) 

PERMANENT FACILITIES   

Liquefaction Process Area and LNG Storage Tanks a 156.6 156.6 

Maneuvering Basin b 72.0 72.0 

LNG Carrier Berthing Dock 1.5 1.5 

Permanent Access Road 6.7 6.7 

Non-jurisdictional Facilities within the Project Site c 11.4 11.4 

Permanent Facilities Subtotal 248.2 248.2 

TEMPORARY WORKSPACE AND LAYDOWN AREAS d   

Phase 1 Temporary Workspace    

Temporary Construction Basin 1.5 0.0 

Jetty and Flarestack Laydown Areas 3.4 0.2 

LNG Carrier Berthing Dock 1.0 0.0 

Site Preparation Temporary Workspace 9.0 0.0 

Borrow Areas 2.0 2.0 

Phase I Temporary Workspace Subtotal 16.9 2.2 

Phase 1 and 2 Temporary Workspace   

Concrete Batch Plant 2.7 0.0 

Warehouse and Workshops 12.8 12.8 

Laydown Areas 12.9 12.9 

Contractor Offices 3.5 3.5 

Contractor Parking Lot 10.0 0.0 

Crane Pad 1.0 0.0 

Topsoil Storage Area 2.4 2.4 

Temporary Access Road 1.1 0.0 

Phase I and 2 Temporary Workspace Subtotal 46.4 31.6 

PROJECT SITE TOTAL 311.5 282.0 

DREDGE MATERIAL PLACEMENT AREA   

PA 5A 704.0 704.0 

____________________ 
a Includes all areas contained within the liquefaction and storage tank areas of the fenced LNG terminal, including but 

not limited to the administration building, gas gate station, utility substation, and communication tower. 
b Includes the acreage associated with the MOF. 
c Includes the portions of the non-jurisdictional natural gas pipeline, electric transmission line, and potable water line 

located within the Project Site.  
d Impacts presented in the “Operation” column under “Temporary Workspace and Laydown Areas” represent areas used 

for construction in which contours would not be restored.  Following construction in these areas, all temporary buildings 
and equipment would be removed and the area would be revegetated; however, contours would not be restored, 
resulting in a permanent impact. 
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2.3.2 Dredge Material Placement 

Texas LNG plans to utilize the existing dredge material PA 5A located approximately 4 miles 

southwest of the Project Site on the south side of the Brownsville Ship Channel for disposal of dredge 

material (see figure 2.3-2).  As depicted in figure 2.3-2, Texas LNG would utilize an existing road to access 

PA 5A.  Texas LNG has not proposed any modifications or improvements to this road; therefore, no direct 

impacts as a result of the road usage are anticipated.  Additionally, Texas LNG anticipates using up to 

10 percent of the estimated 3.9 million cubic yards of dredge material as general site fill, accounting for 

about a third of the estimated 1.22 million cubic yards of imported fill required for the site.  PA 5A is an 

existing confined dredge material disposal facility owned by the BND and operated under an easement 

agreement by the COE.   

The berms surrounding PA 5A are currently 9 feet North American Vertical Datum of 1988 

(NAVD 88). 4  Texas LNG estimates that in order to contain the dredge material from the Project, the berms 

would need to be raised by 5 feet to a total of 14 feet NAVD 88.  Texas LNG would raise the berms by 

excavating existing materials from within the placement area for placement on top of the existing berms; 

therefore, the overall footprint of PA 5A would remain unchanged (see figure 2.3-2).

                                                      
4  A vertical datum is an elevation of “0 feet” that is used as a reference point so that heights of other points can be assigned using a consistent 

system of measurement.  NAVD 88 is the official vertical datum for the conterminous United States and Alaska (National Geodetic 
Survey, 2014). 
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Figure 2.3-2  Dredge Placement Area 5A
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2.4 CONSTRUCTION SCHEDULE AND PROCEDURES 

2.4.1 Construction Schedule 

Texas LNG plans to begin construction of Phase 1 of the Project in 2019 and begin production in 

2023.  Phase 2 construction schedule would be dependent upon future customer needs; however, Phase 2 

construction is anticipated to take 43 months and could begin as soon as 18 months after the start of Phase 1 

construction.   

2.4.2 Construction Procedures 

2.4.2.1 Environmental Compliance, Training, and Inspection 

All facilities would be designed, installed, tested, operated, and maintained in accordance with 

applicable laws, regulations, and standards that are intended to prevent facility accidents and failures, ensure 

public safety, and protect the environment.  Texas LNG plans to utilize a Project-specific Environmental 

Construction Plan (ECP) (see appendix B of the final EIS).  The ECP details the measures that would be 

implemented during construction by Texas LNG and/or its contractor to minimize environmental impacts. 

During construction, the potential exists for spills of hazardous materials, such as hydraulic fluid 

and diesel fuel for equipment and vehicles.  To address these concerns, Texas LNG has developed and 

would adhere to a Spill Prevention and Response Plan (SPRP) during construction of the facility.  Texas 

LNG would also prepare a Spill Prevention, Containment, and Countermeasure Plan, as consistent with 

applicable regulations and permit requirements prior to operation of the facility.   

Due to the ground disturbance, the increase in impervious surface, and changes in topography 

resulting from construction of the Project, there is potential for increased stormwater runoff from the Project 

Site during construction and operation of the Project to carry unconfined debris or materials into adjacent 

portions of the Action Area.  In accordance with the Construction General Permit (to be issued by the EPA, 

Texas LNG would implement its Stormwater Pollution Prevention Plan (SWPPP) to minimize erosion and 

sediment transport during construction and restoration of the Project.  Erosion control devices would be 

installed as necessary and maintained in accordance with the applicable permit conditions after initial 

clearing but before disturbance of the soil.  Temporary erosion and sediment control devices would include, 

but are not limited to sediment barriers, storm water diversions, trench breakers, mulch, and revegetation.  

The goal of erosion control devices is to minimize wind and water erosion onsite, and to prevent 

construction-related sediment from migrating offsite into sensitive resource areas (e.g. open water, tidal 

flats, tidal marsh).  In addition, erosion and sediment control structures would be maintained at all times as 

required in the Project construction documents and as required by applicable permits. 

For purposes of quality assurance and to support regulatory compliance, Texas LNG would employ 

at least one environmental inspector (EI) to monitor construction activities at the LNG terminal during all 

phases of construction, including clean-up and restoration.  The responsibilities of the EI employed by 

Texas LNG are outlined in its Project-specific ECP (included in appendix B of the final EIS).  The ECP is 

based on the 2013 FERC Upland Erosion Control, Revegetation, and Maintenance Plan (Plan) and Wetland 

and Waterbody Construction and Mitigation Procedures (Procedures),5 which are a set of construction and 

mitigation measures developed in collaboration with other federal and state agencies and the natural gas 

industry to minimize the potential environmental impacts of the construction of natural gas projects, in 

general. 

                                                      
5  The FERC Plan and Procedures can be viewed on the FERC website at http://www.ferc.gov/industries/gas/enviro/plan.pdf and 

http://www.ferc.gov/industries/gas/enviro/procedures.pdf.  

http://www.ferc.gov/industries/gas/enviro/plan.pdf
http://www.ferc.gov/industries/gas/enviro/procedures.pdf


 

 C-31 Description of the Proposed Action 

The EI’s responsibilities would include verifying that environmental obligations, conditions, and 

other requirements of permits and authorizations are met.  Texas LNG has requested deviations from the 

FERC Plan and Procedures, as described in section 4.4.3 of the final EIS.  Although adequate justification 

has been provided for these alternative measures, Texas LNG would be required to otherwise comply with 

the requirements of the Plan and Procedures.  The EI would inspect construction and mitigation activities 

to verify environmental compliance.   

The EI would have authority to stop work or require other corrective action(s) to achieve 

environmental compliance.  In addition to monitoring compliance, the EIs would assist with environmental 

training for Project personnel and report compliance status on the required basis as defined in the ECP.  The 

environmental training program would be designed to ensure that all individuals receive training before 

beginning onsite work.  Adequate training records would be maintained and refresher training provided, as 

necessary.   

2.4.2.2 Project Site 

Site Preparation 

The proposed Project Site would require significant site preparation work, including clearing, 

grubbing, grading, soil stabilization, and filling to increase ground elevation, some of which must be 

performed prior to foundation development and terminal construction.  Most of the LNG facility 

components (e.g., storage tanks, liquefaction trains) would be located on the highest portion of the site, 

which currently has elevations ranging between 2 and 25 feet NAVD 88.  As part of the site preparation, 

the portion of the site on which the LNG facilities would be constructed would be modified by cut and fill 

activities to an elevation of 16 feet NAVD 88.  The LNG storage tank area would be at an elevation of 

10 feet NAVD 88, but would have secondary containment berms at 22 feet NAVD 88.  Non-critical 

components of the LNG terminal, such as access roads, would be constructed at 7 feet NAVD 88.  Figure 

2.4-1 identifies the final grade of facilities located within the Project Site.  Prior to grading, Texas LNG 

would remove topsoil from the locations where permanent facilities would be installed.  Much of the topsoil 

located within the Project Site has limited potential for restoration due to high salinity (Natural Resources 

Conservation Service [NRCS], 2017).  Texas LNG plans to segregate topsoil from areas within the Project 

workspace with the greatest potential for successful revegetation of disturbed areas following construction.  

Stockpiled topsoil not suitable for reuse on the site would be disposed of at an approved off-site disposal 

facility in compliance with local requirements. 

Texas LNG estimates that 1.22 million cubic yards of fill would be required to achieve the intended 

elevations.  Additionally, soils would require improvement and stabilization to provide a load-bearing 

surface suitable for construction.  Commonly used stabilizers include portland cement and hydrated lime.  

The source of fill material to be used on site includes local commercial sources, material to be excavated 

from the maneuvering basin, and borrow areas located within the Project Site (see figure 2.4-1).  Texas 

LNG would borrow from areas on site that are above 16 feet NAVD 88 and anticipates using up to 10 

percent of dredge material for reuse on site.  The use of dredge material for general construction is limited 

by structural requirements.  Texas LNG has not yet completed geotechnical studies of the proposed 

maneuvering basin, necessary to further evaluate the extent that dredge material would be used on site.  

Aggregate materials such as gravel, shells, and/or crushed stone sourced from regional commercial 

operations on geotextile layers would be delivered to the site by truck and would be used to level and finish 

temporary workspace and operational areas, as necessary.  Texas LNG’s Noxious Weed and Invasive Plant 

Species Management Plan describes methods to prevent and minimize the introduction or spread of noxious 

weeds and invasive plant species during construction of the Project. 
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Temporary workspace that contains temporary workshops, contractor offices, etc. would be graded 

to an elevation of 7 feet NAVD 88.  Temporary site roads and parking areas would be constructed at existing 

grade and would be stabilized and compacted for heavy load traffic.  The final grade for these areas is 

shown on figure 2.4-1. 

Grading of the site would be conducted so as to ensure efficient and environmentally protective 

stormwater drainage in accordance with Section 402 of the Clean Water Act.  Texas LNG would slope the 

site to direct stormwater discharges towards perimeter outfalls through a system of ditches and filtration 

devices during construction to prevent high sediment loads from reaching receiving waterbodies.  

Stormwater controls would be installed as necessary.   

During operation, stormwater from areas that do not have a potential for contamination would be 

conducted directly to an outfall located on the pilings on the LNG carrier loading dock.  Stormwater 

conveyance from areas that have potential for oil contamination or amine contamination would be designed 

to prevent untreated stormwater from flowing to the environment.  The oil-contaminated water would flow 

to the oily water treatment system.  Areas with potential for oil contamination include oil storage tanks; 

areas containing compressors using lubricating oil; water from the flare knock-out drum; and water from 

the plant air compressor.  If the stormwater is contaminated with amine, the water would drain to the amine 

contaminated stormwater tank, the source of the amine leak would be repaired, and the amine contaminated 

water would be trucked off-site by a licensed contractor and disposed of in accordance with applicable 

federal, state, and local regulations. 
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Figure 2.4-1 Final Site Elevations 
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Following the cutting, filling, and soil stabilization activities described above, Texas LNG would 

install temporary fencing to isolate construction areas from other areas of the Project Site that would not be 

disturbed.  The temporary site roads would generally follow the anticipated layout of the permanent facility 

roads and would be paved with asphalt, shell, or gravel depending on anticipated traffic loads.  Texas LNG 

would also install any electrical, communications, and water systems needed during construction at this 

time.  

Facility Foundations 

The Liquefaction Facility foundation construction would begin with the installation of piles to 

provide a firm base for the structures supporting the liquefaction trains.  Pile specifications would be based 

on guidance in FERC’s 2007 Draft Seismic Design Guidelines and Data Submittal Requirements for LNG 

Facilities and Section 7.2.2 of the NFPA Standard 59A. 

Most structures (e.g., pretreatment equipment, liquefaction trains, LNG storage tanks) would be 

supported by 18-inch-square precast concrete piles; the LNG loading platform, breasting dolphins, and 

mooring dolphins would be supported by op-ended steel pipe piles with 42- and 48-inch diameter.  The 

piles would be delivered to the site by barge or other ocean-going vessel, and/or truck.  Pile driving activities 

would occur between the hours of 7:00 a.m. and 5:00 p.m. for up to 6 days per week as a worst-case scenario 

(pile driving would typically occur Monday through Friday, although pile driving may also occur on 

Saturdays).  Onshore piles would be driven by impact pile drivers. Marine piles would be driven by 

vibratory pile drivers and finished with impact pile drivers, which may include both land-based and floating 

rigs.  For each phase, pile driving operations would take place over approximately 13 months, but peak pile 

driving would occur over about 4 months.  After the piles have been positioned, using pre-drilled holes 

and/or pile-driving, caps would be installed and the concrete pad poured. 

Liquefaction Facility 

The liquefaction systems would be interconnected with the gas gate station and LNG storage tanks 

by buried and aboveground piping interconnects; the latter on steel-framed support racks.  Pipe spools 

would be primarily fabricated off-site and delivered to the site by truck or barge.  Pipe sections would be 

painted, coated, or insulated, as necessary.  Coatings and insulation, if required, would be applied to welds 

after welds have been tested in accordance with applicable codes.  

Certain larger equipment units, such as pretreatment systems and liquefaction and refrigerant 

compressors, would be assembled as modules in prefabrication yards.  This off-site modular approach 

allows equipment assembly in a more controlled environment than that encountered under the on-site 

“stick-built” approach, facilitating final hook-up and testing.  Larger modular units would be transported to 

the MOF, offloaded, and transported to their respective foundations.  Other equipment would be shipped to 

the site by truck or barge.  All equipment would undergo quality assurance/quality control inspection and 

testing at its place of origin and upon installation at the Project Site. 

Once foundations have been set, work on the liquefaction trains, piping interconnects, and 

associated utility systems can occur within the same general timeframe, but would be coordinated such that 

various inter-dependent systems (e.g., electrical and instrumentation) can be installed and tested according 

to an appropriately sequenced schedule.  After the equipment and piping has been set in place, cable systems 

would be installed.  Ultimately, road paving, final site grading, seeding, and clean-up would be completed.  

Temporary construction facilities would be left in place for Phase 2 construction. After Phase 2, these 

temporary construction facilities would be disassembled and removed when they are no longer needed.   
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Prior to being placed into service, natural gas pipelines, piping, equipment and storage tanks would 

be tested to ensure structural integrity.  The cryogenic piping would be pneumatically tested and the non-

cryogenic piping would be hydrostatically tested.  The LNG storage tanks would require hydrostatic testing, 

which would involve filling the tanks with water meeting the requirements of American Petroleum Institute 

620, Q.8.3.  Prior to hydrostatic testing, Texas LNG would prepare the equipment to be tested by removing 

accumulated construction debris, dirt, and dust, as appropriate.   

Texas LNG would withdraw water from the Brownsville Ship Channel for hydrostatic testing of 

the LNG storage tanks and municipal water from the BND would be used for hydrostatic testing of piping 

and other storage tanks.  Texas LNG estimates that a total of approximately 73,327,654 gallons of water 

would be used for hydrostatic testing.  Table 2.4-1 summarizes the source and volume of water anticipated 

to be used for hydrostatic testing of each Project phase and component.   

TABLE 2.4-1 
Estimated Water Usage for Hydrostatic Testing 

Phase/Project Component Water Source Volume of Discharge (gallons) 

Phase 1   

LNG Storage Tank Seawater a 35,405,174 

Other Storage Tanks Potable water b 1,231,723 

Plant Piping Potable water b 1,017,583 

Phase 1 Subtotal  37,654,480 

Phase 2 Temporary Workspace    

LNG Storage Tank Seawater a 35,405,174 

Other Storage Tanks Potable water b 73,169 

Plant Piping Potable water b 194,831 

Phase 2 Subtotal  35,673,174 

PROJECT TOTAL  73,327,654 

____________________ 
a  Seawater would be withdrawn from the Brownsville Ship Channel. 
b Potable water would be appropriated from the BND or other municipal source. 

Seawater used for hydrostatic testing would be sourced from permanent water intake structures 

located on the MOF or by using temporary pumps appropriated directly from the channel.  The permanent 

intake structures would be screened and are intended to be used as part of the back-up fire suppression 

system; however, they would be installed during construction of the MOF and available for use for water 

withdrawals for hydrostatic testing.  Each pump used for water withdrawals would be capable of 

withdrawing water at a rate of 3,000 to 4,500 gallons per minute; however, Texas LNG anticipates a 

maximum rate of 3,000 gallons per minute to be utilized for withdrawals.  Multiple pumps may be utilized 

at once to minimize the duration of withdrawal activities.  Texas LNG anticipates that the total combined 

water withdrawal rates for hydrostatic testing would be between 6,000 and 12,000 gallons per minute. 

To limit bacteria and other components that can be corrosive, chemical additives may be required 

during the hydrostatic test process where seawater is used.  Before returning the water to the Brownsville 

Ship Channel, Texas LNG would filter the water to remove suspended solids and neutralize or biodegrade 

the chemical additives into non-hazardous materials.  Texas LNG has indicated that it would seek 

authorization from the EPA to use additives and would provide specific additives and the intended 

concentrations prior to construction. 
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Potable water would be used to test piping and other storage tanks (i.e., not the LNG storage tanks).  

Small quantities of potable water (quantities that are not anticipated to reach a surface waterbody or 

wetland) used for hydrostatic testing may be discharged directly to the ground at a rate not to exceed 1,000 

gallons per minute.  Larger quantities of potable water used for hydrostatic testing would be discharged 

directly to the Brownsville Ship Channel or onsite, in accordance with EPA and Railroad Commission of 

Texas hydrostatic test discharge permits at a rate up to 10,300 gallons per minute.  To minimize the potential 

for erosion and scour at the discharge locations, Texas LNG would use pumps, energy dissipation devices, 

sediment barriers, and other erosion and sediment control methods, as applicable.  Refer to the Project-

specific ECP in appendix B of the final EIS for additional mitigation measures to be implemented during 

hydrostatic testing. 

Berth/Dock/Material Offloading Facility 

Approximately 1,400 feet of an abandoned, underground, 4.5-inch-diameter natural gas gathering 

pipeline is located parallel and adjacent to the Brownsville Ship Channel, crossing the proposed 

maneuvering basin.  The pipeline is located within the proposed dredge footprint and would need to be 

removed prior to commencing dredging activities.   

As discussed in further detail in section 2.1.4, excavation and dredging at the Project Site and within 

the Brownsville Ship Channel dredge area would be required for construction of the LNG carrier 

maneuvering basin.  Dredging would be completed over a period of 11 months, working 7 days a week and 

24 hours a day.  Texas LNG expects to use a barge-mounted hydraulic cutterhead for dredging activities.  

Because the speed can be adjusted to match the sediment properties (e.g., stiff clay to silt), the use of 

hydraulic cutterhead reduces the turbidity levels associated with dredging activities.  As the cutterhead cuts 

into the material, the hydraulic suction dredge removes the material, which is then moved through the 

temporary pipeline to a disposal area.  Texas LNG anticipates the dredged material would be transported 

through the temporary pipeline to existing PA 5A.   

Over time, the dredged maneuvering basin would be subject to accretion of material from the 

natural movement of sediments within the Brownsville Ship Channel and the surrounding area.  Texas LNG 

estimates that the rate of accretion would be up to 100,000 cubic yards annually or 2.5 million cubic yards 

over 25 years.  This volume equates to approximately 1 foot per year of average deposition; however, the 

distribution of shoaling would reduce the available underkeel clearance and would determine the frequency 

of maintenance dredging.  Maintenance dredging would be conducted via hydraulic cutterhead dredge and 

dredge material would be placed in an approved placement area in accordance with all applicable 

authorizations from the BND and COE, as necessary.  Texas LNG anticipates that maintenance dredging 

would be necessary every 3 to 5 years.  Texas LNG would seek authorizations to conduct maintenance 

dredging, as needed. 

During construction, Texas LNG anticipates that a portion of materials, equipment, and modular 

plant components would be brought to the site by barge or other ocean-going vessel.  This would require 

development of a separate MOF to allow deliveries during construction. 

During operation, the MOF would be maintained to import large replacement parts for ongoing 

maintenance of the facility.  When an LNG carrier is docked, the tugs would remain close.  While in the 

maneuvering basin, the tugs would tie up to the MOF.  When there is no LNG carrier at the berth, the tugs 

would go back to the tug service provider and would not reside at the MOF.  The MOF is not designed to 

accept deliveries from barges or other vessels while an LNG carrier is present. 
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Site Drainage 

During site preparation, topographic grading plans would be designed to ensure efficient and 

environmentally protective stormwater drainage.  The Project Site would be sloped to direct discharges 

towards perimeter outfalls through a system of ditches and filtration devices during construction to preclude 

high sediment loads from reaching receiving waters.  Stormwater controls (including placement of gravel 

or other suitable material to provide a stable, well-drained surface) would be installed. 

Stormwater from areas that do not have potential for contamination would be carried directly to 

outfalls.  Stormwater from areas that have potential for oil contamination would flow to the oily water 

treatment system for treatment prior to discharge.  Portions of the Project Site where the topography remains 

unchanged would retain their natural drainage.  In accordance with the Construction General Permit (to be 

issued by the EPA), Texas LNG would implement its SWPPP to minimize erosion and sediment transport 

during construction and restoration of the Project. 

The design and operation of all stormwater discharge and treatment facilities would be in 

accordance with applicable regulations and permits, including the EPA’s National Pollution Discharge 

Elimination System regulations under the Clean Water Act and Federal Emergency Management Agency 

regulations which embody the local requirements of Cameron County, Texas.  Throughout construction, 

Texas LNG would follow the erosion and sedimentation control procedures described in its ECP and 

SWPPP. 

Vapor Wall 

To meet safety requirements, the eastern and southern boundary of the LNG terminal would be 

surrounded by a 20-foot-tall vapor wall that is designed to limit the spread of hydrocarbon vapor in the 

unlikely event of a spill.  The vapor wall would be 4,945 feet long and made from prefabricated concrete 

supported by 990, 40-foot-long concrete piles.  Construction would commence in incremental sections from 

uplands in order to drive the piles into position.  Crane assemblies would then lower the wall panels, which 

would be attached to the concrete piles.   

2.4.3 Site Access and Traffic 

The LNG terminal would be accessed from SH 48 during both construction and operation of the 

facility via two proposed ingress/egress routes as shown on figure 2.1-1. Permanent access roads would be 

constructed to an elevation of 7 feet NAVD 88 and width of 26 feet.  Texas LNG would install culverts 

under the roads, where necessary, to maintain drainage and hydrologic connection between wetlands and 

tidal flats.  Temporary access roads would be used during construction to provide additional access to the 

main flare and temporary workspace areas, including the temporary concrete batch plant (see figure 2.1-1).  

The temporary access road to PA 5A (see figure 2.3-2) is used by the Port of Brownsville and its contractors.  

Texas LNG does not anticipate that any improvements would be necessary to this road and has not proposed 

any improvements to date. 

Texas LNG estimates that the total number of vehicles arriving and departing the facility per day 

during peak construction of Phase 1 and Phase 2 would be 1,220 and 1,000, respectively.  During the Peak 

Impact Scenario, an estimated 1,454 vehicles would arrive and depart the facility per day during 

construction.  The majority of these vehicle trips would be associated with the construction workforce, 

which is estimated to arrive at the Project Site prior to 7 am and depart after 5 pm, outside of peak traffic 

hours.  During operation, Texas LNG estimates that there would be 65 vehicle trips per day during peak 

traffic hours.   
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2.4.4 Post-construction Revegetation and Monitoring 

Implementation of the ECP during construction and post-construction monitoring at the Project 

Site and within the facility workspace would help ensure that ground disturbance and restoration activities 

are managed in an environmentally protective manner.  To ensure proper functioning, Texas LNG’s EI 

would inspect temporary erosion control devices on a regular basis and after each rainfall event of 0.5 inch 

or greater, as specified in the EPA’s General Permit for Construction Stormwater Discharge for 

Construction Activities.  Following completion of construction, areas that would not be paved, graveled, or 

occupied by aboveground facilities would be stabilized by the re-establishment of vegetative cover in 

accordance with the ECP.  Temporary erosion control devices would be maintained until the construction 

workspace is successfully revegetated or otherwise stabilized.  All temporary erosion and sedimentation 

control devices (e.g., silt fences, straw bales, matting) would be removed when vegetation is successfully 

established.  The EI would conduct follow-up inspections of all disturbed areas, as necessary, to determine 

the success of revegetation.  At a minimum, inspections after the first and second growing seasons would 

be conducted.  Revegetation would be considered successful if upon visual survey the density and cover of 

non-nuisance vegetation are similar in density and cover to adjacent undisturbed lands.  Revegetation efforts 

would continue until revegetation is successful. 

During construction, Texas LNG and its contractor would periodically monitor areas disturbed 

during construction of the Project to allow for early detection of weed and invasive plant infestations in 

accordance with its Noxious Weed and Invasive Plan Species Management Plan6.  Appropriate control 

measures would be implemented in an attempt to minimize the spread of weeds and invasive plants. 

Following construction, weeds and invasive plants would be monitored as part of Texas LNG’s 

restoration monitoring activities and in accordance with permit requirements.  Texas LNG’s operations 

staff would monitor and treat weeds as a part of its normal operations and maintenance activities.  To 

prevent the introduction of weeds and invasive plants to the Project Site, Texas LNG would require that all 

construction equipment, including timber mats, be cleaned prior to arriving on site.  Texas LNG would also 

implement best management practices in construction areas to minimize the time that bare soil is exposed, 

minimizing the opportunity for weeds or invasive plants to become established.  In areas to be revegetated, 

Texas LNG would utilize certified invasive plant and weed-free, native seed mix developed through 

consultation with the local NRCS.  In addition, all imported fill and topsoil used in areas to be revegetated 

would be obtained from commercial sources and be free of weeds and invasive plants.  Mulch or straw 

bales used for erosion control, would be similarly free of weeds and invasive plants. 

2.5 OPERATIONS, MAINTENANCE, AND SAFETY 

2.5.1 Operations and Maintenance 

All facilities would be operated and maintained in accordance with government safety standards 

and regulations that are intended to ensure adequate protection for the public and to prevent facility 

accidents and failures including 49 CFR 193, 33 CFR 127, NFPA 59A, Executive Order 10173, and the 

Railroad Commission of Texas Chapter 14, Regulations for Liquefied Natural Gas.  Operating procedures 

for the facility would be prepared after the final design is completed.   

Comprehensive training would be provided to ensure that all facility personnel are familiar with 

the fundamental science, safety procedures, operating procedures, and maintenance procedures utilized at 

the LNG terminal.  The training program would be conducted by professional instructors with expertise in 

                                                      
6  The Noxious Weed and Invasive Plant Plan is publicly available on the FERC’s website under Docket No. CP16-116-000 (Accession Number 

20160331-5064). 
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their particular area of responsibility.  The training program would include testing to demonstrate that the 

personnel are competent to perform their assigned duties.  These procedures would address safe start-up, 

shutdown, cool down, purging, upset response, and routine operation and monitoring.  A process training 

simulator would be developed to train operators.  During emergency response training, coordination with 

and involvement of appropriate local emergency responders would be undertaken to ensure effective 

integration with local communication and emergency response systems.  

2.5.2 Safety 

The Project would contain many complementary layers of safety, hazard prevention, and mitigation 

systems and controls.  These layers, as described below, include: 1) primary containment of the LNG; 2) 

secondary containment in the event of a leak; 3) control systems, operational integrity and protocols, 

operator knowledge, training, and experience; 4) safeguard systems and separation distances; and 5) 

firefighting contingency planning and exercises and emergency response.   

The Project has been designed to withstand a hurricane and to resume operations soon after it passes 

through the area.  Many design features built into the facility make it possible to withstand the wind and 

floodwaters associated with hurricanes.  The guiding design parameters for wind are found in 

49 CFR §193.2067, which states that LNG facilities must be designed to withstand, without loss of 

structural or functional integrity, a sustained wind velocity of not less than 150 miles per hour.  FERC 

guidance requires that LNG facilities be constructed above the 500-year flood level, which is calculated to 

be 15.9 feet NAVD 88 and is the Design Flood Elevation (DFE).  The Liquefaction Facility, LNG storage 

tank berm crests, marine berth deck level, main buildings, and utilities would be constructed at an elevation 

above the DFE, to reasonably assure the structural and functional integrity of the facilities.  Primary internal 

access roads, but not all roads, would also be above the DFE to ensure the movement of personnel and 

equipment around the Project facilities for the control of fire or during other emergencies.  The Emergency 

Response Plan and Hurricane Preparedness would be incorporated into the Standard Operating Procedures 

as part of the normal response to any threat or recovery due to a hurricane, regardless of severity. 

2.6 ALTERNATIVES ANALYSIS 

Texas LNG completed an alternatives analysis that evaluated the No Action Alternative as well as 

the following focus areas: Energy Source Alternatives; System Alternatives; Location, Site, and Facility 

Alternatives; Process Alternatives; Site Layout Alternatives; and Dredged Material Placement Alternatives.  

The alternatives analysis is discussed in further detail in section 3.0 of the Environmental Impact Statement.  

The following sections provide an overview of that detailed assessment. 

2.6.1 No Action Alternative 

The No Action Alternative would result in the Project not being constructed.  This would not meet 

the Project purpose, which is to convert domestically produced natural gas to LNG for storage and export.   

This alternative was eliminated from further consideration, as it does not meet the purpose of the 

Project. 

2.6.2 System Alternatives 

System alternatives are alternatives to the Project that would make use of other existing or proposed 

LNG production, storage, and export systems, with or without modifications, to meet the Project purpose.  

Texas LNG identified proposed and planned LNG export projects in the vicinity of the Project and the Gulf 

Coast region, including proposed expansions at existing LNG terminals to determine if the LNG production 
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rate of the Project (i.e., 4 MTPA of LNG for export) could be accommodated within one of those systems.  

Collectively, projects at 16 existing, proposed, or planned LNG terminals were reviewed for the purposes 

of that study (see final EIS) and determined not to be viable system alternatives.  In general, those projects 

have already been approved to export to FTA and/or Non-FTA countries.  To accommodate the additional 

volume approved by the DOE for Texas LNG to export to FTA countries, additional facilities similar to 

those of the proposed Project would be required.  Any such project would require review and authorization 

of the additional facilities and would likely not result in a significant environmental advantage.  Therefore, 

this system alternative was not evaluated further. 

2.6.3 Site Alternatives 

Based in part on the information provided by Texas LNG, we evaluated site alternatives in the 

general area of the proposed Project Site.  In order to meet the stated objectives of the Texas LNG Project, 

we applied screening criteria to identify sites that would be reasonable and most likely to provide some 

environmental advantage over the proposed Project Site.  The screening criteria included two tiers of site 

alternatives, Tier 1, were those sites located within port areas including:  Calhoun Port, Port of Port Arthur, 

Port of Brownsville, and Port of Corpus Christi in Texas; and six various sites identified by the COE as 

potential alternative sites that should be assessed: Port Aransas (Harbor Island and Brown and Root), Berry 

Island, Navy Electromagnetic Roll Facility, Naval Station Ingleside, and the Navy Unused Site in Port of 

Corpus Christi (see figures 2.6-1 and 2.6-2).  In addition to location, alternative onshore sites were evaluated 

based off the safety requirements of the FERC, Coast Guard, and the DOT.  In addition to safety 

requirements, we also evaluated the overall area to determine the optimum location for siting an LNG 

facility based upon size and configuration requirements.  The screening included the following criteria: 

• Land Availability – Siting an LNG facility requires a suitable amount of land for all project 

components, be available to lease or purchase, and to meet safety requirements (a minimum 

of 300 acres for the proposed Project).  The proximity to a deepwater channel was also 

analyzed, as water depths greater than 40 feet below mean sea level are required to allow 

access for LNG carriers. 

• Natural Gas Pipelines and Transmission Lines – When compared to other sites evaluated, 

sites located closer to natural gas sources capable of supplying natural gas for up to 25 

years were considered preferable. 

• Population Centers/Residences – Sites that are not in proximity to population centers or 

residences were considered preferable in order to meet the regulatory requirement for LNG 

vapor dispersion and thermal radiation exclusion zones.  In general, a distance of at least 

2,000 feet was determined to be necessary. 

Using the Tier 1 screening criteria described above, we evaluated ten potential development areas 

to determine the least environmentally damaging practicable alternative port for the Project (four port sites 

and six additional COE-identified sites depicted in figures 2.6-1 and 2.6-2, respectively).  Based on the 

screening criteria, all of the sites meet the land lease/purchase availability criteria, were near deepwater 

channels, and near natural gas pipelines.  However, only five of the ten identified areas were located at least 

2,000 feet from residential areas, which removed the Bean Tract - Calhoun Port Authority, Port of Corpus 

Christi, Port of Port Arthur, Naval Station Ingleside, and Berry Island from further consideration.  Of the 

ten sites, only two (with the exception of the Port of Brownsville) meet the land size requirements, Naval 

Station Ingleside and Navy Unused Sites; however, each of those sites were removed from consideration 

as one is adjacent to a residential area, and the other does not have adequate water frontage.  Therefore, it 

was determined that the Port of Brownsville was the only area evaluated that had available land that met 

all of the Tier 1 siting criteria outlined above.  We then used the following Tier 2, criteria to identify sites 

in the Port of Brownsville area that would be reasonable and most likely to provide an environmental 

advantage over the proposed Project Site.  The screening included the following criteria: 
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• Land Availability – Siting an LNG facility requires a suitable amount of land for all project 

components.  Based on the information provided by Texas LNG it was determined that 

approximately 300 acres would be required for the Project.  This site size would also ensure 

that all safety requirements are met.  There would also need to be a 2,400 foot minimum 

length of shoreline at the site to allow construction of a recessed marine berth. 

• Population Centers/Residences – Sites that are not in proximity to population centers or 

residences (at least 2,000 feet away) were considered preferable in order to meet the 

regulatory requirement for LNG vapor dispersion and thermal radiation exclusion zones 

(distances for dispersion and thermal radiation exclusion zones differ based on 

topography). 

• Waterfront Access – In addition to the required shoreline, proximity to the Gulf of Mexico 

was considered preferable to allow for deepwater access for LNG carriers. 

• Elevation – Areas that are naturally elevated were preferred to minimize the required fill 

that would be needed to meet DFE.  Due to the limited amount of dredge material that can 

be used as structural fill, smaller volumes of fill are considered preferable as it would limit 

the amount of imported fill that would be needed.  The desired elevation for the LNG 

terminal is 16 feet NAVD 88. 

• Wetlands – Sites that do not contain wetlands (as indicated by the FWS NWI database) 

were considered preferable. 

• Endangered Species Habitat – Potential habitat for the threatened and endangered ocelot 

and jaguarundi is in the area.  Sites that would result in minimal disturbance of suitable 

habitat and/or are located at a greater distance from the existing FWS wildlife corridor (see 

figure 2.6-3) were considered preferable. 

Using the screening criteria described above, we evaluated three alternative sites for the LNG 

terminal (Alternative Sites 1, 2, and 3), in addition to the proposed site.  The general locations of the three 

alternatives and the proposed site are shown in figure 2.6-3.  While Texas LNG identified Alternative Sites 

1 and 3 as potential alternative sites, they do not contain the minimum acreage necessary to be considered 

a feasible alternative site.  Therefore, Alternative Sites 1 and 3 were removed from consideration and are 

not further discussed.  A comparison of each alternative site to the proposed site is presented in table 2.6-1 

and discussed below. 
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Figure 2.6-1 Sites Considered During Tier 1 Alternative Analysis 
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Figure 2.6-2 COE Recommended Sites Considered During Alternatives Analysis 
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Figure 2.6-3 Sites Considered During Tier 2 Alternative Analysis 
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TABLE 2.6-1 
Comparison of Alternative Sites for the LNG Terminal 

Site 1 2 3 4 (Proposed) 

Screening Criteria     

Available Acreage (acres) 111.5 500.0 205.0 625.0 

Approximate channel frontage (feet) 2,200 6,000 5,500 3,000 

Dredging volumes (cubic feet) 13,591,620 9,028,719 14,950,782 3,900,000 

Distance to nearest population area (miles) 5.0 2.3 5.4 1.7 

Distance from Gulf of Mexico (miles) 8.7 5.8 9.6 4.8 

Natural average elevation above sea level (feet) +2.1 +8.0 +5.5 +13.2 

Wetlands and tidal areas (acres) 17.1 270.8 80.0 248.1 

Potential Ocelot and Jaguarundi habitat present Yes Yes Yes Yes 

2.6.3.1 Proposed Site (Alternative 4) 

The proposed site is approximately 625 acres and is along the Brownsville Ship Channel, 

approximately 5.0 miles from the Gulf of Mexico.  This site has 3,000 feet of water frontage on the 

Brownsville Ship Channel.  This location has the greatest natural average elevation above sea level and 

would require the least amount of fill of the alternatives considered.  The proposed site would also 

accommodate a recessed maneuvering basin that would allow for the desired diameter for turning and a 

berthing dock.   

The proposed site is within wetland habitat and potential ocelot and jaguarundi habitat; however, 

the site is proposed 3.5 miles east of the FWS and BND established wildlife corridor which connects 

suitable ocelot and jaguarundi habitat.  This wildlife corridor is designed to allow threatened and 

endangered species to move between large tracts of suitable habitat (FWS, 2015a).  This location would 

provide the recommended land area for safety of the maneuvering basin, LNG facilities, and the shortest 

distance to the Gulf of Mexico.  While this site includes a large number of wetlands, the overall impacts 

from dredging and fill that would be needed for constructing the Project components (see section 4.4.2) are 

less than the other alternative sites. 

2.6.3.2 Alternative Site 2 

Alternative Site 2 is adjacent to the southwestern portion of the proposed site and consists of 500 

acres, with 6,000 feet of waterfront access along the Brownsville Ship Channel.  The northern border of the 

site is SH 48, and the southern border is the Brownsville Ship Channel.  Based off of FWS NWI data, over 

half of the site is considered tidal wetlands (approximately 270.8 acres).  The location of this alternative 

provides adequate water frontage to accommodate LNG carriers, and provides sufficient land for 

development of both phases of the Project.  The location would also provide enough area to accommodate 

the maneuvering basin and berth. 
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Alternative Site 2 is approximately 8.0 feet above sea level and would require more dredge material 

and/or imported fill to raise the site elevation than the proposed site.  In addition, Alternative Site 2 would 

result in significantly more dredge material than the proposed site.  This alternative site is approximately 

2.3 miles southwest of the nearest population area.  Alternative Site 2 is approximately 2.5 miles northeast 

of the existing FWS wildlife corridor for ocelot and jaguarundi habitat.  While Alternative Site 2 would 

have an adequate amount of land available for construction of the LNG terminal, it would require a greater 

amount of fill to raise the site elevation, would require a greater amount of dredging for the turning basin, 

and would result in greater impacts on wetlands.  Due to the reasons listed above, we do not consider 

Alternative Site 2 to provide a significant environmental advantage to the proposed Project. 

2.6.3.3 Conclusion 

We conclude that the alternative sites considered do not provide a significant environmental 

advantage when compared to the proposed site.  The proposed site, while having the most land, would 

require the least amount of fill material to increase the site elevation.  The proposed site is located away 

from residences, with the closest residence located approximately 1.7 miles away.  While the proposed site 

contains a greater amount of NWI-mapped wetlands than two of the other alternative sites considered, 

Texas LNG has sited its proposed facilities to minimize these impacts to less than the alternative sites (see 

section 3.3.1 and 4.4).  The ability to configure facilities to avoid or minimize impacts would be more 

limited on the smaller sites considered, thus the impacts on wetlands would likely be greater than the 

proposed site.  

2.6.4 Power Generation Alternatives 

Texas LNG considered using gas turbines and electric motors as drivers for the refrigeration 

compressors.  While the use of gas turbines results in greater air impacts, additional electric transmission 

facilities are typically required to power electric motors.  The non-jurisdictional electric transmission line 

that would be constructed for the Project (see section 2.1.8) would be necessary to deliver power to the 

LNG terminal regardless of the type of refrigeration compressors that are used.  However, the use of gas 

turbines would result in greater operation emissions.  Texas LNG ultimately decided to use electric motors 

because they would provide the required power and reduce air emissions compared to gas turbines at the 

facility.  Therefore, the use of gas turbines would not provide a significant environmental advantage over 

the proposed electric motors.  

2.6.5 Flaring Systems 

The use of ground flares as an alternative to the proposed elevated flares was also examined for the 

Project.  Due to the location of the site, Texas LNG considered the prevailing winds, which for two thirds 

of the year, travel south to north and come off the Gulf of Mexico to travel further landward.  Additionally, 

for a ground flare to have the proper distance from potential vapor sources, a larger area would be required.  

Alternatively, an elevated flare would minimize the potential for ignition of released vapor and would 

require less land.  However, elevated flares result in greater impacts on visual resources and birds.  Both 

the ground flare and the elevated flare would adversely impact environmental resources; therefore, there 

would not be a significant environmental advantage to either flare system. 
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3.0 LISTED SPECIES AND DESIGNATED CRITICAL HABITATS 

3.1 OVERVIEW OF HABITAT TYPES AND CONDITIONS IN THE PROJECT AREA 

The Project facilities would be constructed within a 651.5-acre area located between SH 48 and the 

Brownsville Ship Channel, approximately 5 miles southwest of the Gulf of Mexico in Cameron County, 

Texas.  The Project is located entirely within the Laguna Madre Barrier Islands and Coastal Marshes Level 

IV Ecoregion within the larger Western Gulf Coastal Plain.  The lagoon system of this region is hypersaline 

from the lack of streams draining into the area, and combined with the Laguna Madre, is one of the largest 

hypersaline systems in the world (Griffith et al., 2007).  Uniformly distributed annual rainfall of the region, 

along with warm and humid temperatures, allow the growing season to extend to more than 300 days per 

year (TPWD, 2018). 

The area immediately surrounding the Project Site includes the Laguna Atascosa NWR to the north 

and west across SH 48, undeveloped land owned by the BND to the west, and dredged material PAs to the 

east and to the south across the Brownsville Ship Channel (see figure 3.1-1).7  Beyond the immediate area, 

the City of Port Isabel is 1.7 miles east of the Project Site and a NWR leased area is approximately 1 mile 

south of the Site, which borders the Lower Rio Grande Valley NWR (depicted on figure 3.3-1).  The Laguna 

Atascosa NWR and Lower Rio Grande Valley NWR are part of the FWS-managed South Texas Refuges 

Complex that also includes the Santa Ana NWR.  This refuge complex encompasses approximately 180,000 

acres and provides important habitat for many species that can only be found in the southern-most 

extremities of Texas. 

The Brownsville Ship Channel is an artificial, man-made channel that was constructed in the 1930s 

to facilitate deepwater vessel access to the Port of Brownsville (Texas State Historical Association, 2018).  

The channel is currently maintained to a depth of 42 feet (MLLW) and width of 250 feet; however, the 

COE recently authorized deepening the channel to 52 feet (2014).  The existing channel has no bridges or 

other obstructions for its entire 19-mile length, from the Gulf of Mexico, upstream to the Port of 

Brownsville.  A series of construction projects modified the topography surrounding the channel in the 

1930s and 1950s, placing dredged material along the banks of the Brownsville Ship Channel, which cut off 

the natural tidal flow between Bahia Grande and the Laguna Madre.  Visible today are the dredged spoil 

banks that were deposited along the banks of the Brownsville Ship Channel, which separate it from the 

surrounding bays and estuaries.  The spoil banks severed natural tidal flow to adjacent bays and estuaries, 

causing large areas of tidal mudflats and wetlands to dry up (COE, 2014). 

Texas LNG is currently negotiating with the COE and BND to use PA 5A as its preferred location 

for placement of dredged material generated by the Project.  PA 5A is an existing confined PA owned by 

the BND and located adjacent to the Brownsville Ship Channel, about 4 miles west of the Project Site.  The 

PA occupies 704 acres, which is filled with relic hydric soil (previously placed dredged material), which 

does not meet the criteria of a wetland.  PA 5A is bounded to the north by the Brownsville Ship Channel 

and to the west, south, and east by undeveloped land, as depicted in figure 3.1-3.

                                                      
7 Dredged material PAs south of the proposed Site, across the Brownsville Ship Channel, are within Designated Critical Habitat Unit TX-1 for the 

piping plover.  This designated critical habitat unit is discussed in detail in section 3.3.1.2. 
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Figure 3.1-1 Existing Conditions in the Vicinity of the Project Site 
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As described in detail in table 3.1-1, habitat types present within the Project Site were defined using 

the TPWD’s Ecological Systems Classification Project, which describes vegetation types in support of the 

Texas Comprehensive Wildlife Conservation Strategy.  The TPWD (2018) indicated that the accuracy of 

its land classification distribution map is lower in the vicinity of the Project Site and because of the wide 

variety of cover types and the difficulty of differentiating deciduous and evergreen shrublands remotely.  

Therefore, field surveys were conducted in October 2015 that included a habitat assessment, which 

classified and mapped nine vegetation communities, or habitats, within the Site using the Ecological 

Systems defined by the TPWD.  In addition, habitat quality was ranked from poor to high quality based on 

the level of human disturbance, fire suppression, and species diversity.  Table 3.1-1 summarizes these 

habitats and identifies the acreage occupied by each within the Project Site.  Figures 3.1-2 and 3.1-3 depict 

the distribution and the extent of the habitats at the Project Site and PA 5A, respectfully. 
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Figure 3.1-2 Habitat Present within the Project Site 
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Figure 3.1-3 Habitat Present within Dredge Material Placement Area 5A 
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TABLE 3.1-1 
Texas LNG Project 

Habitat Types Documented within the Project Site 

Habitat Type Acreage Quality Habitat Description 

Barren 743.8 a Poor to Moderate Barren habitat includes the windblown unvegetated slopes of the lomas on 
the Project Site as well as areas that have been cleared and not revegetated 
previously.  Barren areas are either of poor quality (continuous disturbance) 
or of moderate quality (undisturbed but little value to wildlife). 

Coastal    

Tidal Flat 164.4 Moderate Tidal flats are unvegetated mud flats that are frequently inundated by water.  
Inundation events may be caused by tides or rain events.  Within the Project 
Site, these areas are of moderate quality with evidence of a reduced 
hydrologic connection to tides. 

Salt and Brackish 
High Tidal Marsh 

119.6 Moderate Salt and brackish high tidal marsh consists of large areas dominated almost 
exclusively by cordgrass (Spartina spp.).  Within the Project Site, these 
areas are not currently connected to high tides, but may be occasionally 
flooded by storm and other rain events.  There is some encroachment of 
woody species that may suggest an altered hydrologic connection to tides 
and fire suppression. 

Sea Ox-eye Daisy 
Flats 

98.5 Moderate Sea ox-eye daisy flats consist of large areas dominated by sea ox-eye 
daisies (Borrichia frutescens) with glasswort (Salicornia bigelovii) and 
annual seepweed (Suaeda linearisI) throughout.  Sea ox-eye daisy flats 
within the Project Site are of moderate quality due to changes to the 
hydrologic connection to tides and some ditching that presumably drains 
water from the habitats. 

Gulf Coast    

Salty Prairie 51.1 Moderate Salty prairie contains dense stands of cordgrass with areas of other grasses 
such as switchgrass (Panicum virgatum), shoregrass (Monanthochloe 
littoralis), and bushy bluestem (Andropogon glomeratus) in areas with 
higher elevation.  This community dominates the western third of the Project 
Site.  Shrub encroachment is common throughout the salty prairie, with 
honey mesquite (Prosopis glandulosa), Spanish dagger (Yucca teculeana), 
and screwbean mesquite (Prosopis pubescens) dominating the shrub layer.  
Salty prairie habitats at the Project Site are of moderate quality due to the 
encroachment of woody species. 

Open Water 45.7 Moderate Open water habitat within the Project Site includes the Brownsville Ship 
channel and one pond.  The pond is not a natural waterbody and is of 
moderate quality. 

South Texas    

Loma Evergreen 
Shrubland 

73.3 High Loma evergreen shrubland is composed mainly of dense, relatively short 
thornscrub with areas of open grassland intermixed.  Dominant shrub 
species include spiny hackberry (Celits pallida), lotebush (Ziziphus 
obtusifolia), fiddlewood (Citharexylum berlandieri), and creeping mesquite 
(Prosperis strombulifera).  The herbaceous layer is composed of Texas 
snakeweed (Gutierrezia texana), blue boneset (Tamaulipa azurea), giant 
cutgrass (Zizaniopsis maliacia), and mangle duce (Maytenus 
phyllanthoides).  The loma evergreen shrublands at the Project Site are high 
quality with high species diversity and limited areas of non-native species 
encroachment. 



  

 C-53 Listed Species and Designated Critical Habitats 

TABLE 3.1-1 
Texas LNG Project 

Habitat Types Documented within the Project Site 

Habitat Type Acreage Quality Habitat Description 

Loma Grassland 39.1 High Loma grasslands within the Project Site contain buffalo grass, shoregrass, 
giant cutgrass, and in some areas, the non-native buffelgrass. Lindheimer 
pricklypear also occurs throughout this community at the Project Site. The 
loma grasslands within the Project Site are high quality with high species 
diversity and limited areas of non-native species encroachment. 

Loma Deciduous 
Shrubland 

20.1 High Loma deciduous shrublands within the Project Site are composed of a 
dense impenetrable ticket of honey mesquite, Texas ebony (Ebenopsis 
ebano), brazilwood (Caesalpinia echinata), and lime pricklyash 
(Zanthoxylum fagara). Very little understory is present. The loma deciduous 
shrublands at the Project Site are high quality with high species diversity 
and limited areas of non-native species encroachment.  

____________________ 
a  Includes all 704 acres associated with PA 5A. 
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3.2 OVERVIEW OF FEDERALLY LISTED SPECIES AND CRITICAL HABITATS 

POTENTIALLY PRESENT WITHIN THE ACTION AREA 

As described in section 1.4, early coordination with the FWS’ Corpus Christi Ecological Services 

Field Office and the NMFS’s Protected Resources Division as well as review of the IPaC System identified 

a total of 18 federally listed species and two species proposed for listing potentially present within Cameron 

County, Texas.  In addition, critical habitat has been designated for two species within or off the Gulf Coast 

of Cameron County, Texas.  Table 3.2-1 summarizes key information regarding the federally listed species 

with potential to occur within the Action Area.  As described in section 1.3, the Action Area is defined as 

the area encompassed by the Project Site as well as the Project Site Buffer (the area where sound levels 

may be greater than 55 decibels on the A-weighted scale during construction), dredged material PA 5A, 

and the marine vessel transit route through the Brownsville Ship Channel and portions of the Gulf of Mexico 

within the EEZ. 

Section 7 of the ESA only applies to federally listed or proposed species; therefore, candidate 

species are not required to be included in this BA.  Further, given the absence of potentially suitable habitat 

for one candidate species (red-crowned parrot) within the Action Area, this species is not assessed in this 

BA.  The remaining 20 species are discussed in additional detail in section 3.3. 

TABLE 3.2-1 
Federally Listed Species and Species Proposed for Listing with Potential to Occur Within the Action Area 

Common Name 
Scientific Name 

Listing 
Status 

Critical Habitat 
Designated 

(Yes/No) Range and Distribution 
Seasonality and 

Habitat Association 

Suitable Habitat 
Within the  

Project Site 

Birds      

Northern aplomado 
falcon 

Falco femoralis 
septentrionalis 

E No 
Breeds in southeastern Arizona, 

southern New Mexico, and 
southern Texas south through 

Mexico.  Within Texas, 
documented breeding occurs in 
Cameron and Duval Counties. 

Occurs in Texas year-
round.  Habitat 
includes open 

rangeland, savanna, 
and semiarid 

grasslands that contain 
scattered trees and 

shrubs. 

Salty prairie, salt 
and brackish 

high tidal marsh, 
sea ox-eye daisy 

flats, loma 
grassland 

Piping plover 
Charadrius 
melodus 

T Yes Breeds in the U.S. and Canada, 
generally in the northern Great 

Plains region, with approximately 
35 percent of the total breeding 
population wintering along the 

Gulf Coast from Florida to Texas. 
The current known species 

distribution covers 12 counties in 
Texas, including Cameron 

County. 

Occurs in Texas during 
the winter.  Wintering 

habitat includes 
beaches, mud flats, 

sand flats, algal flats, 
and washover passes. 

Tidal flats and 
adjacent upland 

habitats. 

Red knot 
Calidris canutus 
rufa 

T No 

Breeds in the central Canadian 
arctic but can be found on the 

Texas coast during migration and 
winter. 

Occurs in 13 of the southernmost 
counties in Texas, including 

Cameron County. 

Occurs in Texas during 
migration and winter. 

Foraging habitat 
includes beaches, 
oyster reefs, and 

exposed bay bottoms. 
Winter roosting habitat 

includes high sand 
flats, reefs, and other 
sites protected from 

high tides. 

Tidal flats 



  

 C-55 Listed Species and Designated Critical Habitats 

TABLE 3.2-1 
Federally Listed Species and Species Proposed for Listing with Potential to Occur Within the Action Area 

Common Name 
Scientific Name 

Listing 
Status 

Critical Habitat 
Designated 

(Yes/No) Range and Distribution 
Seasonality and 

Habitat Association 

Suitable Habitat 
Within the  

Project Site 

Whooping Crane 
Grus americana 

E Yes; however, 
none in Action 

Area 

Migrates from nesting habitat in 
Wood Buffalo National Park in 

Canada to wintering habitat along 
the Texas coast primarily in the 

Aransas NWR located 
approximately 145 miles north of 

the Project Site 

Occurs in Texas during 
winter. Foraging habitat 

includes salt flats, 
brackish bays, and 
marshes along the 

coastal mainland and 
on barrier islands 

Tidal flats, salty 
prairie, salt and 
brackish high 

tidal marsh, and 
sea ox-eye daisy 

flats 

Eastern black rail 
Laterallus 
jamaicensis 
jamaicensis 

P No The northern most portion of the 
population migrates to the 

southern breeding grounds along 
the Texas coast.  The remainder 
of the population are year-round 

residents of the Texas coast. 

Occurs in Texas year-
round.  Habitat along 

migratory route 
includes wet sedge 

meadows and shallow 
wetlands dominated by 
cattails.  Wintering and 

breeding habitat 
include saltgrass 

marshes. 

PEM wetland in 
center of Site 

(characterized as 
open water), salt 

and brackish 
high tidal marsh 

Mammals      

Gulf Coast jaguarundi 
Herpailurus 
(=felis) 
yagouaroundi 
cacomitli 

E No Lower Rio Grande Valley in south 
Texas and eastern Mexico. 

Occurs in Texas year-
round in dense brush 
and thorny shrublands 
that are located near 

water. 

Lomas 
(deciduous 
shrubland, 
evergreen 

shrubland, and 
grasslands) 

Ocelot 
Leopardus 
(=felis) pardalis 

E No 

Extreme south Texas, 
northeastern Mexico, and every 

country south of the United States 
except Chile. 

Occurs in Texas year-
round in dense, thorny 

shrublands. 

Lomas 
(deciduous 
shrubland, 
evergreen 

shrubland, and 
grasslands) 

West Indian manatee 
Trichechus 
manatus 

E a Yes; however, 
none in Texas 

Tropical and subtropical Western 
Atlantic coastal zone. 

Can occur in Texas 
year-round in shallow, 
slow moving estuaries, 
bays, rivers, and lakes 
near the water surface. 

Vessel transit 
routes 

Sperm whale 
Physeter 
macrophalus 

E No Circumglobal 

Inhabits all oceans of 
the world, occurring 

from the edge of pack 
ice in both 

hemispheres to the 
equator, especially in 

the Pacific. 
Prefers deep waters. 

Vessel transit 
routes 

Fin whale 
Balaenoptera 
physalus 

E No Circumglobal 

Inhabits all oceans of 
the world.  Commonly 
occur in the Northern 
Atlantic, from the Gulf 

of Mexico and 
Mediterranean Sea, 

extending northward to 
the arctic.  Prefer deep, 
open waters, primarily 
within the temperate 
and polar latitudes. 

Vessel transit 
routes 

Sei whale 
Balaenoptera 
borealis 

E No Circumglobal 

Inhabits all oceans of 
the world.  Prefers 

deep waters near the 
continental shelf edge, 

far from the coast. 

Vessel transit 
routes 
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TABLE 3.2-1 
Federally Listed Species and Species Proposed for Listing with Potential to Occur Within the Action Area 

Common Name 
Scientific Name 

Listing 
Status 

Critical Habitat 
Designated 

(Yes/No) Range and Distribution 
Seasonality and 

Habitat Association 

Suitable Habitat 
Within the  

Project Site 

Blue whale 
Balaenoptera 
musculus 

E No Circumglobal 

Inhabits open oceans 
throughout the world.  

Primarily occurs 
offshore. 

Vessel transit 
routes 

Gulf of Mexico 
Bryde’s whale 

Balaenoptera 
edeni (GOM 
subspecies) 

P No Gulf of Mexico 

Inhabits the Gulf of 
Mexico year-round.  

Consistently present in 
northeastern Gulf of 
Mexico and prefers 

waters less than 1,600 
feet deep. 

Vessel transit 
routes 

Flowering Plants      

South Texas 
ambrosia 

Ambrosia 
cheiranthifolia 

E No 
Kleberg and Nueces Counties.  
Last documented in Cameron 

County in 1940. 

Upland, terrestrial 
grasslands and 

prairies.  May also 
occur on mesquite-

dominated shrublands. 

Lomas 
(deciduous 
shrubland, 
evergreen 

shrubland, and 
grasslands) 

Texas ayenia 
Ayenia limitaris E No Three southernmost counties in 

Texas, including Cameron County 

Upland, terrestrial 
grasslands and 

prairies.  May also 
occur on mesquite-

dominated shrublands. 

Lomas 
(deciduous 
shrubland, 
evergreen 

shrubland, and 
grasslands) 

Sea Turtles      

Green sea turtle 
Chelonia mydas T 

Yes; however, 
none in Action 

Area 
Circumglobal 

Could occur in Texas 
year-round within 

marine and estuarine 
habitats.  Nests on 

sandy coastal beaches. 

Vessel transit 
routes 

Hawksbill sea turtle 
Eretmochelys 
imbricate 

E 
Yes; however, 
none in Action 

Area 
Circumglobal 

Could occur in Texas 
year-round within 

marine and estuarine 
habitats.  Nests on 

sandy coastal beaches. 

Vessel transit 
routes 

Kemp’s ridley sea 
turtle 

Lepidochelys 
kempii 

E No Circumglobal 

Could occur in Texas 
year-round within 

marine and estuarine 
habitats.  Nests on 

sandy coastal beaches. 

Vessel transit 
routes 

Loggerhead sea 
turtle 

Caretta caretta 
T Yes Circumglobal 

Could occur in Texas 
year-round within 

marine and estuarine 
habitats.  Nests on 

sandy coastal beaches. 

Vessel transit 
routes 

Leatherback sea 
turtle 

Dermochelys 
coriácea 

E 
Yes; however, 
none in Action 

Area 
Circumglobal 

Could occur in Texas 
year-round within 

marine habitats (open 
ocean).  Nests on 

sandy coastal beaches. 

Vessel transit 
routes 

____________________ 
Source: FWS, 2016; NMFS, 2016 
Listing Status: E = endangered; T = threatened; P = species proposed for listing 
a  On January 8, 2016, the FWS proposed reclassification of the West Indian manatee under the ESA from endangered to 

threatened due to substantial improvements in the species’ overall status since the original listing in 1967. 
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3.3 DETAILED SPECIES ACCOUNTS 

The following sections provide detailed information on the species identified in table 3.2-1, 

including their population status, range and distribution, habitat requirements, threats, and known or 

potential occurrence within the Project Site.  Also included for each species is a description of designated 

critical habitat, if any, and a summary of elements of recovery plans or other ongoing conservation activities 

that are relevant to this BA.  The information contained herein was derived from publicly available or 

agency-provided data; scientific resources; technical documents; consultation with the FWS and NMFS 

and other species experts; and field surveys.  Site visits were conducted in May and September 2015, and 

field surveys were conducted by the Natural Resources Group, LLC (NRG) on behalf of Texas LNG in 

October 2015.   

3.3.1 Birds 

3.3.1.1 Northern Aplomado Falcon 

Status, Distribution, Habitat Requirements, and Threats 

The northern aplomado falcon was federally listed as endangered in 1986 and is also state listed as 

endangered.  Historically, it was found throughout southeastern Arizona, southern New Mexico, and 

southern Texas south into Mexico.  Within the Lower Rio Grande Valley, northern aplomado falcons 

primarily occurred on the salt prairies between Brownsville and Port Isabel (FWS, 2014a).  U.S. populations 

declined in the early to mid-1900s and the species was considered extirpated from the U.S. by the 1950s 

(FWS, 2007).  In an effort to re-establish the population in Texas, a reintroduction program was initiated in 

1978 to release captive-bred young into the historical range (FWS, 2014a).  As of 2018, the FWS lists 24 

counties in Texas where the species is known or believed to occur and two counties where breeding has 

been confirmed, including Cameron County (FWS, 2018a).  The nearest documented occurrence of a 

nesting pair to the Project Site is 1.4 miles west within the Laguna Atascosa NWR (FWS, 2015b).   

Northern aplomado falcons are year-round residents of the Lower Rio Grande Valley and utilize 

open grassland habitat with scattered islands of shrubs or trees, or woodland and forest edge habitat 

(Campbell, 2003).  Preferred nesting habitat includes yucca-covered sand ridges in coastal prairies, riparian 

woodlands in grasslands, and desert grasslands with sporadic mesquite and yucca (FWS, 2014a).  Northern 

aplomado falcons utilize abandoned stick nests made by other raptor or corvid (e.g., crows) species, rather 

than building their own nests (FWS, 2015b).   

Northern aplomado falcons are sensitive to human disturbance, particularly during the breeding 

season when they are securing nest sites, incubating eggs, and rearing young (TPWD, 2016b).  They are 

less sensitive during foraging activities and forage widely within suitable habitats (Keddy-Hector, 2000).  

The greatest threat to the northern aplomado falcon is the loss of suitable nesting and foraging habitats 

through natural succession of grassland habitats (shrub encroachment), conversion of habitat to agriculture, 

and long-term drought, all of which can also adversely affect prey populations.  Population increases of the 

primary predator of northern aplomado falcons, the great horned owl (Bubo virginianus), is another threat 

to recovery of the species (FWS, 2007).  

Lastly, because the northern aplomado falcon is an upper trophic level predator, toxins in the 

environment may bioaccumulate and have deleterious effects on individuals that ingest contaminated prey. 

Nesting pairs were present in the United States and Mexico during the dichlorodiphenyltrichloroethane 

(DDT) era of pesticide application and bioaccumulation of DDT in the food chain likely caused a reduction 

in the nesting success of this species.  Because of the preponderance of agriculture in south Texas, the use 

of organophosphate insecticides is a threat to falcons because insects and small insectivorous birds are the 
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species’ preferred prey.  Large-scale agricultural applications of organophosphate pesticides have been 

linked to waterfowl, raptor, and other bird deaths in Mexico and the United States (Keddy-Hector, 2000). 

Critical Habitat and Recovery Plans 

Critical habitat has not been designated for the northern aplomado falcon.  The FWS developed a 

recovery plan for the northern aplomado falcon in 1990 (FWS, 1990).  No updates to that plan have been 

published, but a five-year review for the species was conducted by the FWS in 2014 (FWS, 2014b).  The 

five-year review and recovery plan both identified six conservation initiatives intended to increase the 

recovery of the species: evaluate, monitor, and minimize all threats including pesticides and contaminants 

to extant populations; identify, maintain, and improve habitat; reestablish sufficient, self-sustaining 

populations in the United States and Mexico; study habitat requirements, physiological ecology, and 

behavior of wild populations; enhance public support for recovery through education programs; and 

encourage national and international cooperation in the recovery of northern aplomado falcons (FWS, 1990, 

2014). 

As part of the implementation of northern aplomado falcon recovery efforts, the Laguna Atascosa 

NWR’s Bahia Grande Unit has been and continues to be active in habitat restoration activities targeting the 

species.  Habitat restoration for this species focuses on maintenance of early successional open prairie 

habitats through prescribed fire and shrub removal.  In fall and winter, NWR-managed prairie is burned 

and herbicides are applied to manage invasive brush (FWS, 2014b).  Recent brush removal projects at the 

refuge’s Bahia Grande Unit have restored nearly 3,000 acres of coastal prairie habitat.  The refuge intends 

to continue restoration efforts over the next few years and restore an additional 1,000 to 1,500 acres of 

coastal prairie in the Bahia Grande area.  The Laguna Atascosa NWR also conducts ongoing monitoring 

for aplomado falcons within the refuge to document population size, nesting and fledging success, and 

contaminant levels. 

Species Occurrence Within the Project Site 

Potentially suitable foraging habitat for the northern aplomado falcon within the Project Site 

includes salty prairie, salt and brackish high tidal marsh, sea ox-eye daisy flats, and loma grassland (see 

figure 3.3-1).  During a visit to the Project Site in September 2015, FWS noted that yucca within the site 

could provide nesting habitat for this species, and recommended that in lieu of species-specific surveys for 

the northern aplomado falcon, an effort should be made during field surveys to record the presence of 

existing stick nests within the Project Site, as these may indicate potentially suitable nesting habitat for this 

species. 

Based on this recommendation, Texas LNG conducted field surveys in October 2015 included 

targeted habitat surveys within salty prairies for the northern aplomado falcon, and any raptor or corvid 

stick nests observed within the Project Site were recorded.  In addition, wintering bird surveys were 

conducted at the Project Site in March 2016.  Neither the northern aplomado falcon nor suitable stick nests 

were observed within the Project Site during surveys (see appendices A and B of this BA). 
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Figure 3.3-1 Suitable Foraging Habitat for the Northern Aplomado Falcon Within the Project Site 
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3.3.1.2 Piping Plover 

Status, Distribution, Habitat Requirements, and Threats 

The piping plover was federally listed as threatened in 1985 with critical habitat designated for the 

wintering population in south Texas in 2001.  The species breeds in the United States and Canada, generally 

in the northern Great Plains region, with approximately 35 percent of the total breeding population 

wintering along the Gulf Coast from Florida to Texas.  Results of the 1991, 1996, 2001, and 2006 

International Piping Plover Winter Census indicate that roughly 2,000 piping plovers winter in Texas, 

distributed over 12 counties, including Cameron County (Haig et al., 2005; Elliott-Smith et al., 2009; FWS, 

2009).  Piping plovers begin arriving on wintering grounds in July, with some late nesting birds arriving in 

September.  Although individuals may occur on the wintering grounds throughout the year, sightings are 

rare in late May, June, and early July (FWS, 2001).  Behavioral observation of piping plovers on wintering 

grounds suggests that they spend the majority of their time foraging for marine worms, crustaceans, insects, 

and mollusks. 

Piping plovers exhibit a high degree of fidelity to wintering areas, which often include several 

suitable areas located in close proximity (FWS, 2001, 2009, 2012).  Wintering habitats typically include 

beaches, mud flats, sand flats, algal flats, and washover passes (areas where breaks in the sand dunes result 

in an inlet).  Wintering piping plovers use intertidal flats for foraging and adjacent sparsely vegetated mud, 

sand, or algal flats above the high tide line for roosting and sheltering.  Wrack (organic material including 

seagrass debris, seashells, driftwood, and other materials deposited on beaches by tidal action) is an 

important component of winter roost habitat.  Piping plover wintering habitat use patterns in Texas are 

complex, with individuals moving among different nearby habitat types depending on tides, weather 

conditions, and other factors.  Washover passes are commonly used by piping plovers during periods of 

high bayshore tides, while exposed seagrass beds and oyster reefs are often used during seasonal low water 

periods (FWS, 2009).   

The FWS’ Five-Year Review (2009) states that the key threats to the species within the winter 

range include shoreline development; beach maintenance, clearing (wrack removal), nourishment, and 

stabilization; inlet dredging; and creation of artificial structures such as jetties and groins; all of which alter 

naturally dynamic coastal processes and thus affect habitat conditions for wintering plovers.  The spread of 

coastal invasive plants into suitable piping plover habitat, recreational disturbance, exposure to 

contaminants, and loss of habitat from climate change induced sea level rise are also threats to the species 

on both wintering and breeding grounds. 

Critical Habitat and Recovery Plans 

Critical habitat for the wintering population of piping plover was designated within Texas in 2001 

(66 Federal Register [FR] 36038-36086).  Suitable foraging and mapped designated critical wintering 

habitat (Unit TX-1-South Bay and Boca Chica Complex) for the piping plover occur approximately 950 feet 

south of the Project Site (figure 3.3-2).   

In designating areas of critical habitat, the FWS defines primary constituent elements, which are 

features essential to the conservation of a given species and that may require special management 

considerations or protection.  The primary constituent elements (PCEs) of designated critical habitat for 

wintering piping plovers are those habitat components that are essential for foraging, sheltering, and 

roosting, which include intertidal flats that are unvegetated or very sparsely vegetated.  In some cases, these 

flats may be covered or partially covered by a mat of blue-green algae.  Adjacent unvegetated or sparsely 

vegetated sand, mud, or algal flats above the high tide line are also important components for piping plover 

critical wintering habitat (66 FR 36075).  Important components of the beach/dune ecosystem include surf-
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cast algae for feeding of prey animals, sparsely vegetated beach areas for roosting and refuge during storms, 

spits (a small point of land, especially sand, running into water) for feeding and roosting, and salterns and 

washover areas for feeding and roosting.  Several of these components (sparse vegetation, little or no 

topographic relief) are mimicked in artificial habitat types used less commonly by piping plovers, but that 

are considered critical habitat (e.g., dredged material PAs) (66 FR 36137).  

Within Designated Critical Habitat Unit TX-1 (South Bay and Boca Chica Complex), critical 

habitat includes those areas containing the PCEs described above, but does not include areas of dense 

vegetation (66 FR 36075).  Based on communication with the FWS during the September 2015 site visit, 

the dredge material PAs along the south side of the Brownsville Ship Channel, no longer contain the PCEs 

for wintering piping plover habitat because the dredge material has raised the ground level and effectively 

cut off water flow that is required for a tidal flat.  Although the PAs no longer function as critical habitat 

for the piping plover, sparsely vegetated areas provide suitable wintering habitat that may be used by the 

species.  

The FWS published a revised recovery plan for the piping plover in 1996, which identified multiple 

conservation efforts that have been established since the species was first listed, including numerous 

protective federal and state regulatory mechanisms, the protection and management of breeding sites and 

wintering locations, and the coordination and cooperation between federal and state regulatory and 

management partners.  The most recent five-year review published by FWS (2009) outlined multiple 

conservation efforts focused on piping plover wintering grounds to increase the recovery potential of this 

species including the need to develop the following: 1) a comprehensive conservation plan for the species; 

2) management plans for designated critical habitat; and 3) a consistent approach towards conservation and 

management recommendations in relation to Section 7 ESA consultations and Coastal Barrier Resources 

Act reviews. 

Species Occurrence Within the Project Site and at the Dredged Material Placement Area 

Within the Project Site, suitable foraging, roosting, and sheltering habitats for wintering piping 

plovers occur within the tidal flats and adjacent upland areas.  Habitat suitability surveys conducted in 

October 2015 determined that tidal flats within the Project Site are of moderate quality due to evidence of 

a reduced hydrologic connection to tides as a result of the construction and maintenance of the Brownsville 

Ship Channel (as described in section 3.1).  Per FWS recommendations, Texas LNG conducted wintering 

bird surveys in March 2016 to determine if the Project Site is used by piping plovers; however, no 

individuals were observed. 

As discussed above, the piping plover may utilize sparsely vegetated areas following dredged 

material placement activities.  However, because the tidal flats are no longer present in the dredged 

material PAs on the south side of the Brownsville Ship Channel, this area is considered marginally 

suitable for the piping plover.
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Figure 3.3-2 Suitable Wintering Habitat for the Piping Plover and Red Knot Within the Project Site
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3.3.1.3 Red Knot 

Status, Distribution, Habitat Requirements, and Threats 

The red knot was federally listed as threatened in 2015.  The red knot breeds in the Canadian arctic 

and winters along shorelines of the southern U.S., Caribbean, and South America.  During migration, the 

red knot primarily uses stopover habitat along the Atlantic Coast, but is occasionally documented along the 

Gulf Coast of Texas.  The red knot is known or believed to occur in 13 of the southernmost counties in 

Texas, including Cameron County (Baker et al., 2013).   

Observations along the Gulf Coast of Texas indicate that red knots forage on beaches, oyster reefs, 

and exposed bay bottoms, and they roost on high sand flats, reefs, and other sites protected from high tides.  

Within wintering habitat, the red knot commonly forages on bivalves, gastropods, and crustaceans.  

Coquina clams (Donax varibilis), a frequent and important food source for red knots, are common along 

many Texas beaches (Baker et al., 2013).   

The red knot faces multiple threats, including habitat loss and degradation resulting from the 

overfishing of horseshoe crabs (FWS, 2011a; Baker et al., 2013).  The red knot is threatened by the loss of 

suitable habitat from the conversion of available coastal habitat to other land uses and development.  Red 

knot feed almost exclusively on horseshoe crab (Limulus polyphemus) eggs during the spring migration.  

For this reason, overharvesting of horseshoe crabs has led to a drastic reduction of the available food sources 

for the red knot during spring migration.  Additional threats include invasive species and global climate 

change; however, these secondary threats are of a lesser concern than the lack of available food and the loss 

of suitable habitat (FWS, 2011a). 

Critical Habitat and Recovery Plans 

There is currently no critical habitat designated for the red knot.  Additionally, no recovery plan 

has been issued for the red knot. 

Species Occurrence Within the Project Site and at the Dredged Material Placement Area 

Suitable foraging, roosting, and sheltering habitats for migrating and wintering red knots occur 

within the tidal flat habitats at the Project Site (see figure 3.3-2).  Tidal flats are located in three areas along 

the north, south, and east boundaries of the Project Site; the largest of these forms the boundary between 

the Brownsville Ship Channel and upland portions of the Project Site.  Surveys conducted during October 

2015 determined that tidal flats within the Project Site are of moderate quality due to evidence of a reduced 

hydrologic connection to tides as a result of construction projects in the 1930s and 1950s (as described in 

section 3.1).  Although suitable habitat for the red knot is present within the Project Site, this species was 

not observed during field visits conducted in May, September, and October 2015.  Based on a request from 

the FWS, Texas LNG conducted wintering bird surveys at the Site in March 2016 to establish a baseline of 

seasonal habitat use.  There were no red knots observed during these surveys.  As described above for the 

piping plover, suitable habitat may also be present within PA 5A in sparsely vegetated areas.  However, 

because the PA has been elevated, which removed the tidal flats that were once present, this area is 

considered marginally suitable for the red knot. 
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3.3.1.4 Whooping Crane 

Status, Distribution, Habitat Requirements, and Threats 

The whooping crane is federally listed as endangered.  Whooping cranes winter along the Texas 

coast, primarily in the Aransas NWR located approximately 145 miles north of the Project Site; however, 

there have been documented sightings within Cameron County as recent as 2015 (eBird, 2018).  Whooping 

cranes arrive on their wintering grounds October to mid-November; however, some individuals do not 

arrive until December.  Wintering habitat for whooping cranes includes coastal marshes and estuaries 

dominated by saltgrass (Distichlis spicata), saltwort (Batis maritima), smooth cordgrass (Spartina 

alterniflora), glasswort (Salicornia spp.), and sea ox-eye (Borrichia frutescens).  Although the whooping 

crane is omnivorous, consuming a variety of insects, berries, minnows, and frogs during the summer and 

migration, during the winter, their diet primarily consists if blue crab (Callinectes sapidus).  Whooping 

cranes forage in salt flats, brackish bays, and marshes along the coastal mainland and on barrier islands 

(FWS, 2006).  

As of 2011 there are an estimated 279 wild whooping cranes, not including experimental 

reintroductions (FWS, 2012).  The historic decline in whooping crane populations were the result of 

hunting, habitat loss, and displacement by human activities.  Currently, the greatest threats to whooping 

crane recovery include low genetic diversity, loss of migratory stopover habitat, degradation of coastal 

marshes, construction of powerlines, and chemical spills (FWS, 2006). 

Critical Habitat and Recovery Plans 

Critical habitat for the whooping crane was designated in 1978 (43 FR 20938-942).  Designated 

critical habitat of wintering grounds for whooping cranes occurs in the Aransas NWR, approximately 145 

miles north of the Project Site.  The designation of this critical habitat was crucial in the protection of 

suitable habitat for the whooping crane along the Gulf Intracoastal Waterway (FWS, 2006). 

The FWS developed a recovery plan under the ESA in 1973 and published the most recent revision 

to the recovery plan in 2007.  The whooping crane recovery plan identifies two primary objectives aimed 

at the recovery of whooping crane populations and subsequent downlisting of the species: establish and 

maintain self-sustaining populations of genetically stable, resilient whooping cranes in the wild; maintain 

a genetically stable captive population to ensure against extinction of the species.  The FWS anticipates 

new threats to arise that could challenge the recovery.  In addition, due to the status and biology of this 

species, a considerable amount of time and information is needed to justify downlisting the whooping crane.  

For example, more information is needed to determine the effective population size in order to maintain 

genetic viability to overcome catastrophic events or new threats (FWS, 2006).   

Species Occurrence Within the Project Site 

Suitable wintering habitat is present at the Project Site within the salt and brackish high tidal marsh, 

sea ox-eye daisy flats, tidal flat, and salty prairie.  Whooping cranes have been observed within the Laguna 

Atascosa NWR (approximately 0.5 miles west of the Project Site).   

3.3.1.5 Eastern Black Rail 

Status, Distribution, Habitat Requirements, and Threats 

The eastern black rail (Laterallus jamaicensis jamaicensis) is one of four subspecies within the 

Americas.  It is partially migratory, with the northern most portion of the population migrating to the 
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southern breeding grounds for the winter (FWS, 2018b).  The eastern black rail inhabits marshes that can 

range in salinity from salt to fresh, and be tidally or non-tidally influenced.  Along the migratory routes, the 

eastern black rail can be found in wet sedge meadows and shallow wetlands dominated by cattails (Typha 

spp.) (FWS, 2018c).  A year-round resident of the Texas coast, the eastern black rail utilizes saltgrass 

marshes for breeding, feeding, and sheltering.  Historically found along the Atlantic Coast, only Texas and 

Florida remain as population strongholds, with recent surveys indicating a population of around 1,300 

individuals along the upper Texas Coast (FWS, 2018b). 

In October 2018, the FWS proposed the eastern black rail for listing as threatened under the ESA, 

with no critical habitat.  Threats to the species include invasive species, fire suppression, sea-level rise, and 

human modification of habitat (FWS, 2018c).   

Critical Habitat and Recovery Plans 

There is currently no critical habitat designated for the eastern black rail.  Additionally, no recovery 

plan has been issued for the eastern black rail. 

Species Occurrence Within the Project Site 

Within the Project Site, suitable foraging, breeding, and sheltering habitats for wintering and 

resident eastern black rails occur within the salt and brackish high tidal marsh.  In addition, suitable habitat 

occurs within a portion of the PEM wetland in the center of the Project Site (see section 4.4 of the EIS) 

characterized as open water habitat according to the TPWD Ecological Systems Classification System.  

Based on a request from the FWS, Texas LNG conducted wintering bird surveys at the Site in March 2016 

to establish a baseline of seasonal habitat use.  There were no eastern black rails observed during these 

surveys. 

3.3.2 Mammals 

3.3.2.1 Ocelot 

Status, Distribution, Habitat Requirements, and Threats 

The ocelot was federally listed as endangered in 1972.  The species’ range covers a vast region 

from southern Texas and southern Arizona through central and South America to northern Argentina and 

Uruguay (FWS, 2010a).  The United States contains a very small proportion of the species’ range and the 

ocelot population in Texas is very small.  In the 2010 recovery plan, the FWS estimated that the Texas 

population of ocelots consisted of fewer than 25 individuals, included two populations in the southern part 

of the state: one located in and around the Laguna Atascosa NWR in Cameron County and the other located 

approximately 20 miles north on private land in Willacy and Kennedy Counties (FWS, 2010a).  More recent 

data suggest that the two populations contain approximately 55 ocelots; there are currently 17 ocelots with 

tracking collars in the Laguna Atascosa NWR population (FWS, 2016).  Both populations occupy remnant 

habitat fragments and are isolated from each other by roughly 20 miles.  No evidence of breeding between 

the two populations exists, although the possibility cannot be excluded because at least one male ocelot has 

been documented moving back and forth between the two populations (FWS, 2010a).  

In Texas, dense vegetation, including canopy cover of at least 75 percent and 95 percent cover in 

the shrub layer are key elements of suitable habitat (FWS, 2010a).  In addition, ocelots require contiguous 

dense brush habitat for home range consisting of 100 acres or 75-acre areas interconnected with other 

habitat tracts by dense brush corridors.  Smaller tracts of at least 5 acres may also be used by ocelots, if 

they are adjacent to larger suitable habitat areas.  Small passages such as roads, waterbodies, and rights-of-
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way are not barriers to ocelot movement (TPWD, 2017a); however, road mortality is considered to be a 

leading cause of mortality for the ocelot, with natural causes of mortality being second (Haines et al., 

2005b).  Additionally, the ocelot is known to swim across relatively narrow bodies of water, including the 

Brownsville Ship Channel.  Ocelots normally begin their activities at dusk, foraging for prey, including 

rabbits, rodents, birds, and lizards (FWS, 2010a).   

The mean home range size for ocelots has been estimated from between 2.5 square miles to 5 square 

miles (Navarro-Lopez, 1985; Tewes, 1986; Laack, 1991) with males typically travelling farther than 

females.  Studies at the Laguna Atascosa NWR documented that the ocelot’s home range was significantly 

larger during winter than summer (FWS, 1990).  Radio telemetry studies of a single adult female during 

1992 and 1993 and again in 1995 and 1996 estimated the home range of that individual to be 3 square miles 

(Fisher and Tewes, 1996).  The FWS estimated that the amount of suitable ocelot habitat available in the 

Laguna Atascosa NWR and the surrounding area (within a 13.7-mile buffer around the refuge, which 

includes the Project Site) is 19,200 acres (FWS, 2010a). 

The primary threats to ocelot are habitat loss and fragmentation, and vehicle collisions.  In south 

Texas, more than 95 percent of the dense thornscrub habitat in the Lower Rio Grande Valley has been 

converted to agriculture, rangelands, or urban land uses.  Border security activities (e.g., erection of lighting, 

development of roads and fences, brush clearing, and human activity) have also contributed to the loss, 

degradation, and fragmentation of ocelot habitat.  The two populations of ocelot within Texas face a 

growing threat of genetic inbreeding due to the small population size and genetic isolation (including 

genetic isolation between the two populations in Texas, as well as from nearby ocelot populations in 

Mexico) due to habitat fragmentation and loss of connectivity.  Moreover, the construction of roads through 

suitable ocelot habitat has resulted in high rates of road mortality, further inhibiting population growth and 

connectivity with adjacent populations (FWS, 2010a). 

Critical Habitat and Recovery Plans 

Critical habitat has not been designated for the ocelot.  The strategy described in the FWS’ draft 

recovery plan (2010) includes the assessment, protection, reconnection, and restoration of sufficient habitat 

to support viable ocelot populations in the United States and Mexico. 

As described above, efforts have been underway for decades to create a habitat corridor along the 

Laguna Madre coast into Mexico, connecting the Lower Rio Grande Valley NWR, the Laguna Atascosa 

NWR, and areas of suitable habitat in Mexico (FWS, 2015a).  The Laguna Atascosa NWR and Lower Rio 

Grande Valley NWR have active programs focused on restoring native thornscrub habitat, including the 

Ocelot Habitat Restoration Plan and the Burned Area Emergency Response program (FWS, 2013).  The 

FWS is also working with its counterparts in Mexico to connect the portions of the habitat corridor in south 

Texas with suitable habitat in Mexico (FWS, 2015a). 

In 1998, an ocelot was captured, radio-collared, and tracked to determine movement patterns and 

habitat utilization.  During tracking, the ocelot spent most days on lomas along SH 4, located south of the 

Brownsville Ship Channel.  Tracking data indicated that the ocelot used an area approximately 3 miles 

southwest of the Project Site to cross to the south side of the Brownsville Ship Channel.  As part of the 

effort to create a habitat corridor for the ocelot, the FWS and BND established a wildlife corridor between 

SH 48 and the Brownsville Ship Channel (see figure 3.3-4) (FWS, 2015c).  This wildlife corridor connects 

areas of suitable ocelot and jaguarundi (see discussion below) habitat within the Laguna Atascosa NWR 

with suitable habitat south of the Brownsville Ship Channel.  The FWS is also working with TXDOT to 

reduce road mortality by installing underpasses under roads (see discussion below) where ocelots are known 

to frequently cross.  To date, one underpass has been installed beneath SH 48 and four have been installed 

beneath SH 100.  Based on consultations between Texas LNG and the FWS, it is anticipated that additional 
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underpasses will be installed beneath roadways in the Laguna Atascosa NWR including Highway 77 and 

Interstate 69 within the next few years. 

Species Occurrence Within the Project Site 

Potentially suitable habitat for the ocelot within the Project Site includes loma deciduous shrubland, 

loma evergreen shrubland, and loma grassland vegetation communities.  Although suitable loma habitats 

within the Project Site are high quality ocelot habitat, they are fragmented and isolated from nearby large 

blocks of intact habitats on all sides by SH 48, tidal flats, dredge material PAs, and the Brownsville Ship 

Channel.  During consultations with Texas LNG, the FWS confirmed that the Project Site is likely too small 

to support a reproducing pair of ocelots; however, dense thornscrub habitat within the Project Site could 

provide habitat for a transient ocelots. 

Ocelots have not been documented within the Project Site; however, during field surveys conducted 

in October 2015, Texas LNG documented feline tracks typical of an ocelot, based on the shape of a 

metacarpal pad and overstep.  Positive identification of the tracks was not possible due to the condition of 

the tracks and known occurrence of bobcats in the area, which have similar tracks.  Given that the ocelot 

has been documented in the vicinity of the Project Site, the mobility of the species, and presence of 

potentially suitable loma habitat, it is anticipated that ocelots may utilize the Project Site for foraging and 

movement between preferred habitats.  The Project Site is not contiguous with other tracts of suitable habitat 

or connected to other suitable habitat by brush corridors; therefore, use of the Project Site by ocelots would 

be rare and limited to transient individuals.   

3.3.2.2 Gulf Coast Jaguarundi 

Status, Distribution, Habitat Requirements, and Threats 

The Gulf Coast jaguarundi was federally listed as endangered in 1976.  The species historically 

occurred from the Lower Rio Grande Valley in south Texas through eastern Mexico in the states of 

Coahuila, Nuevo Leon, Tamaulipas, San Luis Potosi, and Veracruz (FWS, 2013a).  The closest, most recent 

documented occurrences of the jaguarundi to the Project Site are approximately 100 miles southwest in 

Nuevo Leon, Mexico where the jaguarundi was documented in 2000 (Carvajal et al., 2004; FWS, 2013a).  

The Gulf Coast jaguarundi was last documented in the United States in 1986 (FWS, 2013a), although 

unconfirmed sightings of the species within the Laguna Atascosa NWR have occurred more recently.  

Camera traps and live traps have been used within the South Texas Refuge Complex, including the Laguna 

Atascosa NWR, since 1982, resulting in data from over 96,000 camera trap-nights and over 36,000 live 

trap-nights, none of which have documented the presence of Gulf Coast jaguarundi. Similar camera trap 

efforts in Mexico have documented individuals from the Nuevo Leon population near Tamaulipas, Mexico 

as recently as 2012.  Based on successful documentation of this species using camera traps in Mexico, if a 

population of jaguarundi were present in south Texas, it likely would have been documented using camera 

traps and/or live traps.  Therefore, although the Gulf Coast jaguarundi may occur in the vicinity of the 

Project Site, it is expected to be extremely rare.   

Similar to the ocelot, the jaguarundi prefers dense brush and thorny shrublands that are located near 

water.  Tracts of at least 100 acres of isolated dense brush or 75 acres of brush interconnected with other 

brush habitats by brush corridors are considered important habitat for this species (Campbell, 2003).  Their 

home range size varies considerably, from as low as 3.3 square miles to over 38 square miles (FWS, 2013a).  

In contrast to the ocelot, the jaguarundi is primarily active during the day.  However, they hunt similar prey 

as the ocelot such as birds, rabbits, reptiles, and small rodents (TPWD, 2015b).  The primary threat to the 

recovery of the jaguarundi is the loss of habitat through destruction, degradation, and fragmentation 

typically associated with conversion of natural habitats to agriculture and urban development and border 
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security activities involving erection of lighting, development of roads and fences, brush clearing, and 

human activity (FWS, 2013a).  Other threats include competition with bobcats (Lynx rufus) in the northern 

portion of the species’ range and habitat-related impacts from climate change.  

Critical Habitat and Recovery Plans 

Critical habitat has not been designated for the Gulf Coast jaguarundi.  The current recovery 

strategy for this species centers on the need for assessing, protecting, restoring, and reconnecting sufficient 

suitable habitats to support a viable United States breeding population of the jaguarundi (FWS, 2013a).  

Other efforts described in the recovery plan include evaluating the merits of reintroductions, using adaptive 

management strategies, reducing the risk of road mortality, conducting in-depth studies of the existing 

population within the United States, and studying the interrelationships between jaguarundi and bobcats, 

coyotes (Canis latrans), and ocelots.  

The Lower Rio Grande Valley NWR and partners in both the United States and Mexico have been 

collaborating since 1979 to create a habitat corridor along the Laguna Madre coast into Mexico, connecting 

the Lower Rio Grande Valley NWR, the Laguna Atascosa NWR, and areas of suitable habitat within 

Mexico as shown on figure 3.3-3.  The habitat corridor is not yet complete and efforts to incorporate more 

lands into the corridor and to restore degraded lands within the corridor are ongoing (FWS, 2015f).  As part 

of this habitat corridor initiative, the FWS and BND have worked together to establish an approximately 

1,000-foot-wide habitat corridor between SH 48 and the Brownsville Ship Channel, which is 3.8 miles west 

of the Project Site (figure 3.3-4).  To further facilitate safe movement of the jaguarundi and ocelot between 

areas of suitable habitat, underpasses have been constructed under SH 48 and SH 100 to connect the 100-

foot-wide wildlife corridor to the Laguna Atascosa NWR. 

Species Occurrence Within the Project Site 

Potentially suitable habitat for the Gulf Coast jaguarundi within the Project Site includes loma 

deciduous shrubland, loma evergreen shrubland, and loma grassland habitats (see figure 3.3-5).  Based on 

the presence of high quality loma habitats at the Project Site, unconfirmed sightings of the jaguarundi within 

the Laguna Atascosa NWR, and confirmed presence of the ocelot (which has a similar life history and 

utilizes similar habitat, see section 3.3.2.1) in the vicinity, there is potential for the Gulf Coast jaguarundi 

to occur within the Project Site.  However, given the overall rarity of the species and the lack of contiguous 

habitat or habitat connected by brush corridors, use of the Project Site by the Gulf Coast jaguarundi would 

likely be very rare and limited to transient individuals.  
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Figure 3.3-3 Federal and State-Managed Lands Containing Suitable Habitat for the Ocelot and Gulf Coast Jaguarundi



 

 C-70 Listed Species and Designated Critical Habitats 

 

Figure 3.3-4 Ocelot Habitat in the Vicinity of the Project
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Figure 3.3-5 Suitable Habitat for the Ocelot and Gulf Coast Jaguarundi Within the Project Site
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3.3.2.3 Sperm Whale 

Status, Distribution, Habitat Requirements, and Threats 

The sperm whale was federally listed as endangered in 1970 under the law that preceded the ESA 

and is also protected under the Marine Mammal Protection Act (MMPA).  Sperm whales have a global 

distribution and can be found within the Atlantic, Indian, and Pacific Oceans, as well as partially enclosed 

seas.  Sperm whales are deep divers and have the ability to use the entire water column for feeding.  In the 

Gulf of Mexico, the sperm whale is typically found in waters along and seaward of the 3,000-foot-depth 

contour, as its occurrence correlates with the Loop Current eddies that locally increase prey availability 

(NMFS, 2010).  In the north-central portion of the Gulf of Mexico, sperm whales inhabit the Mississippi 

Canyon year-round, which is an area south of mouth of the Mississippi River off the coast of Louisiana.  

The primary threats to sperm whales are entanglement in fishing gear, particularly gillnets and long-line 

gear, and collisions with vessels.  Other threats include ingestion of marine debris and noise resulting in 

short-term behavioral effects (NMFS, 2018a). 

Critical Habitat and Recovery Plans 

Critical habitat has not been designated for the sperm whale.  The most recent sperm whale recovery 

plan identified the following nine actions needed to achieve recovery of the species: 1) coordinate with 

state, federal, and international actions to implement recovery action and maintain international regulation 

of whaling for sperm whales; 2) develop and apply methods to estimate population size and trends in 

abundance; 3) determine population discreteness and population structure of the species; 4) conduct risk 

analysis; 5) identify, characterize, protect, and monitor habitat important to sperm whale populations; 6) 

investigate causes of and reduce the frequency and severity of human-caused injury and mortality; 7) 

determine and minimize any detrimental effects of anthropogenic noise in the oceans; 8) maximize efforts 

to acquire scientific information from dead, stranded, and entangled sperm whales; and 9) develop a post-

delisting monitoring plan (NMFS, 2010).  

Species Occurrence Along the Vessel Transit Routes 

Between 1994 and 2014, there were several sperm whale sightings off the coast of South Padre 

Island, Texas in locations with depths greater than 2,000 feet (Hodne, 2015).  Although sperm whales occur 

regularly within oceanic portions of the Gulf of Mexico, this species is less frequently documented within 

the EEZ, and the most recent sightings within waters off the Texas coast were located along the continental 

slope or seaward (i.e., greater than 50 miles from shore) (Jefferson et al., 2008; NMFS, 2015; Hodne, 2015). 

3.3.2.4 Fin Whale 

Status, Distribution, Habitat Requirements, and Threats 

The fin whale was federally listed as endangered in 1970 under the law that preceded the ESA and 

is also protected under the MMPA.  Fin whales have a global distribution; however, their occurrence is 

most extensive in the Northern Atlantic, from the Gulf of Mexico and Mediterranean Sea, extending 

northward to the arctic.  Fin whales are a migratory species and prefer deep, open waters, primarily within 

the temperate and polar latitudes.  This species generally migrates from the Arctic and Antarctic in the 

summer to subtropical and tropical areas in the winter (NMFS, 2010b).  Fin whales are baleen whales, 

considered fast swimmers, and are commonly found in groups of two to seven whales.  The primary threat 

to fin whales is injury or mortality resulting from inadvertent vessel strikes.  Other threats include reduced 

prey abundance due to overfishing and climate change, entanglement in various fishing gear types, such as 

traps or gillnets, and underwater low-frequency noise (NMFS, 2018b). 
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Critical Habitat and Recovery Plans 

Critical habitat has not been designated for the fin whale.  The most recent fin whale recovery plan 

identified the same nine actions needed to achieve recovery of the sperm whale, outlined in section 3.3.2.3. 

Species Occurrence Along the Vessel Transit Routes 

While fin whales have a global distribution, their occurrence within the Gulf of Mexico is rare.  The 

only recorded Texas sighting occurred in 1951 where one young individual was stranded on the beach in 

Chambers County (The Mammals of Texas – Online Edition, 2018). 

3.3.2.5 Sei Whale 

Status, Distribution, Habitat Requirements, and Threats 

The sei whale was federally listed as endangered in 1970 under the law that preceded the ESA and 

is also protected under the MMPA.  Similar to the sperm and fin whales, sei whales have a global 

distribution, and can be found in the Atlantic, Indian, and Pacific oceans.  This species prefers deep waters 

near the continental shelf edge, far from the coast.  During the summer months, sei whales generally migrate 

to higher latitudes, in areas such as western North Atlantic.  Sei whales and fin whales are generally found 

within the same regions and have a close resemblance in appearance.  These similarities create ambiguity 

in establishing and distinguishing the entire distribution and migratory patterns of the two species.  This 

species tends to unpredictably occur in a certain area, sometimes in large groups (NMFS, 2011; Schmidly 

and Bradley, 2016).  However, sei whales usually appear alone or in small groups of two to five.  Sei whales 

are also baleen whales and commonly feed on plankton, cephalopods (such as squid), and small schooling 

fish.  The primary threats to sei whales are injury or mortality resulting from inadvertent vessel strikes and 

entanglement in fishing traps (NMFS, 2011). 

Critical Habitat and Recovery Plans 

Critical habitat has not been designated for the sei whale.  The most recent sei whale recovery plan 

identified an adaptive management strategy that divides recovery actions into three tiers (NMFS, 2011).  

Tier I involves: 1) continued international regulation of whaling (i.e., a moratorium on commercial sei 

whaling); 2) determining population size, trends, and structure using opportunistic data collection in 

conjunction with passive acoustic monitoring, if determined to be feasible; and 3) continued stranding 

response and associated data collection.  Following 10 years of implementation of these actions under Tier 

I, NMFS will reevaluate these actions to ensure they are still providing the most sufficient data, or if other 

actions are warranted, to accurately assess recovery of the sei whale.  Tier I methods are considered 

sufficient if they provide the appropriate information to estimate population size, trends, and structure in 

order clearly identify factors that are limiting the recovery of the species (NMFS, 2011).   

Once the appropriate data is collected in Tier I, NMFS will move on to Tier II, which is an 

extensive, comprehensive approach to determining abundance and distribution of the sei whale.  Some 

Tier I actions may occur simultaneously with Tier II.  Tier III recovery actions are dependent upon the data 

collected in tiers I and II, and will be carried out as feasible (NMFS, 2011). 

Species Occurrence Along the Vessel Transit Routes 

As described above, sei whales are known to occur in the western North Atlantic, as far south as 

the Gulf of Mexico and Caribbean Sea.  Along the Texas coast, one stranding was documented in November 

2002 approximately 19 miles from Freeport, Brazoria County (Schmidly and Bradley, 2016). 
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3.3.2.6 Blue Whale 

Status, Distribution, Habitat Requirements, and Threats 

The blue whale was federally listed as endangered in 1970 under the law that preceded the ESA 

and is also protected under the MMPA.  Similar to the other whales discussed, blue whales have a global 

distribution, and can be found in the Atlantic, Indian, and Pacific oceans.  This species is found in coastal 

waters but is more common further offshore.  Blue whales are seasonally migratory.  During the summer 

months, blue whales generally migrate to higher latitudes, where zooplankton productivity is high in the 

summer months.  In the fall, blue whales begin to migrate back to warmer sub-tropic waters where 

reproduction occurs.  Due to its occurrence offshore, blue whales are less susceptible to vessel strikes and 

entanglement with fishing gear than other nearshore whale species.  In addition, euphausiids, the primary 

food source for blue whales, are not commercially exploited by humans.  Nevertheless, the primary threats 

to blue whales are collisions with vessels, entanglement in fishing gear, reduced zooplankton production 

due to habitat degradation, and disturbance from low-frequency noise (NMFS, 1998). 

Critical Habitat and Recovery Plans 

The blue whale recovery plan evaluates two separate populations; the North Atlantic Population 

and the North Pacific Population.  For the purposes of this BA, only the North Atlantic Population is 

discussed.  Critical habitat has not been designated for the blue whale.  The most recent blue whale recovery 

plan identifies seven key recommended actions to protect and monitor the recovery of blue whale 

populations (NMFS, 1998).  These actions include: 1) determination of population structure of blue whales; 

2) estimation of population size and monitoring trends in abundance, 3) identification and protection of 

essential habitats; 4) minimization or elimination of human-caused injury and mortality; 5) coordination of 

state, federal, and international actions to implement recovery efforts; 6) determination and minimization 

of any detrimental effects of directed vessel and aircraft interactions; and 7) maximization of efforts to 

acquire scientific information from dead, stranded, and entangled animals. 

Species Occurrence Along the Vessel Transit Routes 

Blue whales are known to occur in the western North Atlantic and within the Gulf of Mexico.  

Along the Texas coast, one stranding was documented in 1940 approximately between Freeport and San 

Luis Pass.  More recently, a blue whale was stranded near Veracruz, Mexico (Schmidly and Bradley, 2016).   

3.3.2.7 Gulf of Mexico Bryde’s Whale 

Status, Distribution, Habitat Requirements, and Threats 

The Gulf of Mexico Bryde’s whale was proposed for listing as endangered under the ESA in 2016 

and is protected under the MMPA.  The Gulf of Mexico Bryde’s whale is a distinct subspecies of the 

Bryde’s whale and is the only resident baleen whale in the Gulf of Mexico.  This whale subspecies was 

once thought to inhabit the north-central and southern Gulf of Mexico, however, has consistently occurred 

in the northeastern Gulf of Mexico for the past two decades.  In addition, the Gulf of Mexico Bryde’s whale 

tends to prefer waters between 300 feet to 1,300 feet in depth.  Although similar in appearance to sei whales, 

Gulf of Mexico Bryde’s whale is smaller and prefers warmer waters.  Gulf of Mexico Bryde’s whales have 

been documented approaching ships and vessels, a behavior that increases the species’ exposure to one of 

its main threats – vessel strikes.  Other threats to the Gulf of Mexico Bryde’s whale include ocean noise, 

energy exploration and developments, and oil spills and responses (NMFS, 2018c).  
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Critical Habitat and Recovery Plans 

Critical habitat has not been designated for the Gulf of Mexico Bryde’s whale.  However, 

LeBrecque et al. (2015) identified an area in the waters of northeastern Gulf of Mexico between depths of 

300 feet to 1,300 feet along the continental shelf break, as the species’ Biologically Important Area (NMFS, 

2016). 

There is no recovery plan for the Gulf of Mexico Bryde’s whale as it has not been listed under the 

ESA. 

Species Occurrence Along the Vessel Transit Routes 

A total of 22 strandings have been documented for the Bryde’s whale in the Gulf of Mexico from 

1954 to 2012.  While a majority of the strandings has been recorded from eastern Louisiana to west central 

Florida, two strandings have been recorded along western Louisiana beaches (NMFS, 2016).   

3.3.2.8 West Indian Manatee 

Status, Distribution, Habitat Requirements, and Threats 

The West Indian manatee was federally listed as endangered in 1967. Manatees occur in rivers, 

estuaries, and coastal areas of the tropical and subtropical New World (Deutsch et al., 2008).  In 2017, the 

West Indian manatee was reclassified as threatened under the ESA.  In addition, the West Indian manatee 

is federally protected under the MMPA which prohibits the take (i.e., harass, hunt, capture, or kill) of all 

marine mammals.  West Indian manatees occur in rivers, estuaries, and coastal areas of the tropical and 

subtropical western hemisphere.  In the United States, the West Indian manatee occurs primarily in Florida 

and occasionally from Texas to North Carolina during the summer.  In Texas, the West Indian manatee 

historically inhabited the Laguna Madre, Gulf of Mexico, and tidally influenced portions of adjacent rivers.  

Other historical records from Texas waters include sightings from Cow Bayou, Sabine Lake, Copano Bay, 

the Bolivar Peninsula, and the mouth of the Rio Grande River.  Currently, manatees are extremely rare in 

south Texas waters, and sightings are thought to be individuals migrating or wandering to or from Mexico 

or Florida waters (Deutsch et al., 2008; COE, 2013).  The most recent sighting in south Texas was in 2012 

in Corpus Christi Bay, approximately 110 miles north of the Project (NBC 5-KXAS, 2012). 

West Indian manatees occur primarily within shallow, slow moving estuaries, bays, rivers, and 

lakes where they inhabit water that is at least 3 feet deep but no more than 15 feet deep (FWS, 2001b).  

They forage on submerged, emergent, and floating vegetation, although they also could consume other 

available food items if they are presented, including acorns and fish, although this is rare (FWS, 2001b).  

West Indian manatees are extremely sensitive to cold temperatures and sudden changes in temperature can 

cause mortality.  They travel widely throughout their range during most of the year, although during winter 

their distribution contracts considerably to warm waters near natural springs and power plant outfalls 

(Deutsch et al., 2008).   

The primary threat to the West Indian manatee is collision with vessels as well as a reduction in the 

number and availability of coastal warm water refuges (e.g., warm springs), which provide important winter 

habitat.  Other threats include poaching, entanglement in fishing gear or debris, entrapment in water-control 

structures such as pipes, exposure to contaminants, and incidental digestion of debris (Deutsch et al., 2008). 
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Critical Habitat and Recovery Plans 

Critical habitat was designated for the West Indian manatee in 1976, which encompasses coastal 

habitats of southern Florida.  Critical habitat has not been designated for this species within or along the 

Gulf Coast of Texas.  The most recent recovery plan for the West Indian manatee (FWS, 2001b) outlines 

four recommended conservation actions, including: 1) minimizing causes of manatee disturbance, 

harassment, injury, and mortality; 2) determining and monitoring the status of the manatee population; 

3) protecting, identifying, evaluating and monitoring suitable manatee habitat; and 4) implementing public 

awareness and education initiatives to increase the public’s knowledge about the species. 

Species Occurrence Within the Project Site and Along the Vessel Transit Routes 

Due to the extreme rarity of West Indian manatee sightings within south Texas and the absence of 

seagrass habitat in the Project area, the West Indian manatee is not expected to occur within the Project 

Site.  Small areas of seagrass habitat are present approximately 2.0 miles northeast of the Project Site along 

the northern shoreline of the Brownsville Ship Channel with larger areas of seagrass present adjacent to the 

Intracoastal Waterway in the Laguna Madre and near the South Bay (see figure 3.3-6 for the location of 

seagrass beds relative to the Project Site) (TPWD, 2017c).  While seagrass beds in the South Bay are 

physically approximately 1.0 mile from the Project, the nearest point of hydrologic connectivity between 

the Project site and the South Bay is approximately 2.2 miles to the east.  Although unlikely, seagrass 

habitats adjacent to these portions of the vessel transit routes could support transient manatees. 
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Figure 3.3-6 Suitable Habitat for the West Indian Manatee in the Vicinity of the Project
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3.3.3 Flowering Plants 

3.3.3.1 South Texas Ambrosia 

Status, Distribution, Habitat Requirements, and Threats 

The South Texas ambrosia was federally listed as endangered in 1994.  Historically, the species 

occurred in Cameron, Jim Wells, Kleberg, and Nueces Counties in South Texas and the State of Tamaulipas 

in Mexico (FWS, 2010b).  According to the latest five-year review (FWS, 2010b), there are six verified 

sites that contain South Texas ambrosia in Nueces and Kleberg Counties.  South Texas ambrosia has been 

documented at one location in Cameron County: the record consists of a specimen documented in 1941, 

which was found growing in clayey soils in association with drought-resistant vegetation typical of open 

plains (FWS, 2010b).  The FWS’ five-year review of the species lists this as a historical site as the species 

has not been documented since 1941.  The current status of this species in Mexico is unknown.   

Suitable habitat for South Texas ambrosia consists of grasslands and mesquite shrublands on 

various soils, from heavy clays to lighter-textured sandy loams, mostly of the Beaumont and Victoria clay 

series.  South Texas ambrosia grows at low elevations, typically on well-drained, heavy soils associated 

with subtropical woodland communities in openings of coastal prairies and savannas. 

The greatest threat to South Texas ambrosia is from introduction and spread of non-native, invasive 

plant species, particularly invasive grasses (FWS, 2010b).  Habitat conversion and loss; agricultural 

chemicals; and climate change-induced environmental changes including higher temperatures, a decrease 

in the amount and frequency of precipitation, and more intense and frequent storm events are also threats 

to the recovery of the species.  Nevertheless, the FWS considers the species to have a high potential for 

recovery because efforts to propagate and transplant the species into suitable habitats have been successful 

(FWS, 2010b).  The species was propagated by the San Antonio Botanical Garden in 2006 and these 

propagules were successfully introduced in a Nueces County park located in Robstown, Texas.  The 

population grew by 50 percent after its first year with ongoing maintenance to eradicate invasive species 

(FWS, 2010b). 

Critical Habitat and Recovery Plans 

Critical habitat has not been designated for this species.  A recovery plan is currently being 

developed by the South Texas Plant Recovery Team for the South Texas ambrosia (FWS, 2011).  Recovery 

actions have been implemented and continue to occur, including the propagation of transplant individuals, 

protection of suitable habitat from conversion to agriculture or developed land uses, invasive species control 

and reduction in cattle grazing, and implementation of public outreach and education programs (FWS, 

2010b). 

Species Occurrence Within the Project Site 

During a visit to the Project Site in September 2015, the FWS determined that although soil series 

most likely to support South Texas ambrosia (Beaumont and Victoria clay series) are not present within the 

Project Site, loma deciduous shrubland, loma evergreen shrubland, and loma grassland vegetation 

communities within the Project Site are potentially suitable for the species (see figure 3.3-7).   

Species-specific surveys were conducted for South Texas ambrosia within loma deciduous 

shrubland, loma evergreen shrubland, and loma grassland habitats at the Project Site between October 5 

and 8, 2015.  South Texas ambrosia was not documented during the survey effort.  However, plant 

community associates for this species were documented in the Project Site; these include, but are not limited 
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to, brasil (Condalia hookeri), honey mesquite, lotebush, and snake eyes (Phaulothamnus spinescens).  

Based on the overall rarity of the species, the last documented occurrence within Cameron County occurring 

in the 1940s, and the negative survey results; it is highly unlikely that South Texas ambrosia is present 

within the Project Site. 

3.3.3.2 Texas Ayenia 

Status, Distribution, Habitat Requirements, and Threats 

Texas ayenia was federally listed as endangered in 1994.  The range of the species includes south 

Texas and northern Mexico.  There are currently five documented populations of Texas ayenia within the 

three southernmost Texas counties, including Willacy, Hidalgo, and Cameron Counties; these populations 

range from about 100 to 1,000 individuals.  In addition, the FWS has received credible, confidential reports 

of the species within several areas, including near Brownsville (FWS, 2014c).  Publicly available 

information on the two populations of Texas ayenia in Cameron County indicates that both populations are 

located over 25 miles northwest of the Site along the Arroyo Colorado (FWS, 2014).   

Texas ayenia is a small shrub species that occurs within a range of alluvial soil types, from fine 

sandy loam to heavy clay.  The species occurs in association with other shrub species and native grasses 

and forbs on open ground, along the edges of thickets, or within thickets, on dry, alluvial clay soils, and 

appears to require at least some direct sunlight for successful reproduction (FWS, 2014c).  

The primary threat to Texas ayenia is habitat loss due to conversion of natural habitats to 

agricultural production or urban development. The introduction of and competition with non-native 

invasive species also poses a threat to the continued existence of the Texas ayenia (FWS, 2014c).
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Figure 3.3-7 Suitable Habitat for the South Texas Ayenia Within the Project Site
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Critical Habitat and Recovery Plans 

Critical habitat has not been designated for Texas ayenia.  The FWS released a draft recovery plan 

for the Texas ayenia in June 2014, which describes multiple conservation efforts including protection, 

conservation, and improved management of extant populations; habitat restoration; reintroduction; and 

establishment of ecological corridors necessary for gene flow between and among populations (FWS, 

2014c).  

Species Occurrence Within the Project Site 

NRG and FWS staff participated in a visit to the Project Site on September 16, 2015.  During the 

site visit, staff determined that potentially suitable habitat for Texas ayenia is present within loma deciduous 

shrubland, loma evergreen shrubland, and loma grassland habitats at the Project Site (see figure 3.3-7). 

Species-specific surveys were conducted for Texas ayenia within loma habitats at the Project Site 

between October 5 and 8, 2015.  Prior to beginning surveys within the Site, NRG and FWS staff visited a 

local reference site on October 5, 2015, to confirm the species was flowering, to aid visual identification, 

and to observe local habitat and plant associates.  No occurrences of Texas ayenia were documented during 

the survey effort.  However, plant community associates for this species were documented in the Project 

Site; these include Texas ebony, snake eyes, arrow leaf elbow bush (Forestiera angustifolia), and silver 

bluestem (Bothriochloa laguroides).  Based on the overall rarity of the species and the negative findings 

for species-specific surveys conducted within the Project Site, it is highly unlikely that Texas ayenia is 

present within the Project Site. 

3.3.4 Sea Turtles 

The FWS and NMFS share jurisdiction under the ESA for sea turtles; the FWS has jurisdiction 

over sea turtles on land (terrestrial habitat) and the NMFS has jurisdiction over sea turtles in marine and 

estuarine waters.  Sea turtles are almost exclusively aquatic (occurring within marine and estuarine waters), 

with terrestrial habitat use only occurring when adult females come to shore to lay eggs.  Of the five 

federally listed sea turtles that occur in Texas, three (green, Kemp’s ridley, and loggerhead) nest along the 

Gulf Coast of Texas.  However, these species are not known to nest along the shorelines of inland 

waterways, such as the Brownsville Ship Channel.  Therefore, the Action Area is limited to marine and 

estuarine waters, which are under the jurisdiction of the NMFS. 

3.3.4.1 Green Sea Turtle 

Status, Distribution, Habitat Requirements, and Threats 

The green sea turtle was federally listed as threatened in 1978, except where it is listed as 

endangered, and is also state listed as threatened.  On April 6, 2016, the FWS and NMFS published a final 

rule to list the green sea turtle population as 11 distinct population segments (DPS) that qualify as unique 

species for the purposes of listing under the ESA (80 FR 34594).  As a result, the FWS and NMFS removed 

the range-wide listing status and, in its place, list eight DPSs as threatened and three DPSs as endangered.  

Green sea turtles off the coast of Texas are part of the North Atlantic DPS, which is listed as threatened 

(80 FR 34594).  The highest density of green sea turtles in the North America DPS are located around Costa 

Rica, Mexico (Campeche Yucatan and Quintana Roo), Florida, and Cuba but green turtles also frequently 

occur in Texas waters (80 FR 15271).   

In the continental United States, green sea turtles occur in coastal waters from Texas to 

Massachusetts (NMFS, 2015b).  This species frequently occurs within the coastal and offshore waters of 
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southern Texas throughout the year, where the population is increasing (Fuller et al., 1987; NPS, 2013).  

Most of the green sea turtles in the coastal waters of Texas are juveniles, which occur off the Gulf Coast of 

the eight southernmost counties, including Cameron County (NMFS, 2009; NPS, 2013).  Within Texas, 

green sea turtles are most prevalent in the vicinity of South Padre Island (approximately 5 miles east of the 

Project Site), where one to five green sea turtles have nested in recent years (NPS, 2013). 

Except during migration, the species is often found in fairly shallow estuarine and marine waters 

including reefs, bays, and inlets, where they feed on seagrass and algae.  Hatchlings are known to eat a 

variety of plants and animals (FWS, 2015a).  

The 2015 five-year review states that green sea turtles continue to face recovery challenges, most 

significantly from habitat loss and degradation, disease caused by fibropapillomatosis, fishery bycatch, boat 

strikes, climate change, and marine contaminants and debris (NMFS, 2015b). 

Critical Habitat and Recovery Plans 

Critical habitat has not been designated for the green sea turtle within the Action Area; designated 

critical habitat includes the coastal waters of Culebra Island, Puerto Rico.  The FWS and NMFS published 

a recovery plan for the Atlantic green sea turtle population in 1991 that established the necessary actions to 

achieve successful recovery of the green sea turtle population, including long-term protection of nesting 

beaches, at least a 60 percent hatch success rate, implementation of effective lighting ordinances on nesting 

beaches, determination of distribution and seasonal movements for all life stages, minimizing mortality 

from commercial fishing, and reducing marine pollution (FWS and NMFS, 1991). 

Species Occurrence Within the Project Site and Along the Vessel Transit Routes 

As described above, juvenile green sea turtles frequently occur within coastal and offshore waters 

off of southern Texas throughout the year.  Green sea turtles have been documented during maintenance 

dredging of the outer portions of the Brownsville Ship Channel on numerous occasions since 1995, and 

incidental take has occurred near the entrance to the channel from the use of hopper dredges (COE, 2013).  

A NMFS telemetry tracking study (Renaud, 1992) determined that use of the ship channel by green sea 

turtles is rare, and likely limited to use as an escape route when turtles are disturbed.  The study also 

determined that transient use of the ship channel may occur when a green sea turtle crosses the channel 

from one jetty to another at Brazos Santiago Pass or when the channel is used for passage to enter the 

Laguna Madre. 

Due to the absence of suitable foraging habitat (seagrass) and given the use of the Brownsville Ship 

Channel by green sea turtles is rare and likely limited to transient individuals, green sea turtle occurrence 

within the Project Site is anticipated to be infrequent.  However, green sea turtles may occur along portions 

of the vessel transit routes near the entrance to the Brownsville Ship Channel and the portion of the 

Intracoastal Waterway transiting through seagrass habitat within Laguna Madre (see figure 3.3-6). 

3.3.4.2 Hawksbill Sea Turtle 

Status, Distribution, Habitat Requirements, and Threats 

The hawksbill sea turtle was federally listed as endangered in 1970.  Hawksbill sea turtles are 

circumtropical, distributed in the Atlantic, Pacific, and Indian oceans.  In the continental U.S., this species 

is found primarily in Florida and Texas, although they have been recorded in all Gulf States and along the 

Atlantic Coast as far north as Massachusetts (NMFS, 2014).  The current known species distribution in 

Texas extends across the eight southernmost counties, including Cameron County.  Nesting in the 
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continental U.S. is mostly limited to the southeastern coast of Florida and the Florida Keys; however, one 

hawksbill sea turtle nest has been documented within the last 10 years on South Padre Island approximately 

25 miles north of the Project Site (NPS, 2013).   

Threats to the hawksbill sea turtle include foraging and nesting habitat loss and degradation, fishing 

bycatch, marine pollution and debris, and overutilization for anthropogenic purposes (NMFS and 

FWS, 2013a).  Habitat loss and degradation continues to be the main cause of the continued decline of this 

species as suitable available habitat is lost to land conversion, development, erosion, and other factors. 

Critical Habitat and Recovery Plans 

Critical habitat has not been designated for the hawksbill sea turtle within the Action Area; 

however, critical habitat has been designated for this species on Isla Mona, Isla Monita, Culebra Island, 

Cayo Norte, and Island Culebrita in Puerto Rico (FWS, 2018d).   

The FWS and NMFS developed a recovery plan for the hawksbill sea turtle in 1993 that established 

the necessary actions to achieve successful recovery of the hawksbill sea turtle population, including the 

long-term protection of important nesting beaches, in conjunction with ensuring 75 percent hatching 

success rate; understanding of the distribution and seasonal movements of all life stages; reduction in the 

illegal exploitation of this species; and long-term protection of important foraging habitats (FWS and 

NMFS, 1993).  The five-year review conducted in 2013 documented that substantial progress has been 

made towards achieving the restoration goals for this species; however, this species continues to experience 

a precipitous decline in its population, and therefore, its listing status remains unchanged (NMFS and 

FWS, 2013a). 

Species Occurrence Within the Project Site and Along the Vessel Transit Routes 

Although hawksbill sea turtles have been commonly observed in Texas, they have never been 

documented during maintenance dredging of the Brownsville Ship Channel (FWS and NMFS, 1993; COE, 

2013).  Suitable habitat for this species does not occur within the ship channel, although mangrove bordered 

bays are present within Laguna Madre and South Bay, approximately 2 miles east of the Project Site.  

Therefore, it is highly unlikely that this species occurs in or near the Project Site, although it may occur 

along offshore portions of the vessel transit routes. 

3.3.4.3 Kemp’s Ridley Sea Turtle 

Status, Distribution, Habitat Requirements, and Threats 

Kemp’s ridley sea turtle was federally listed as endangered in 1970.  Adult Kemp’s ridley sea turtles 

occur primarily within the Gulf of Mexico, although juveniles also occur along the Atlantic Coast north to 

Long Island Sound.  The current known species distribution in Texas covers the eight southernmost counties 

in Texas, including Cameron County (NMFS, 2007).  Kemp’s ridley sea turtles nest on beaches along South 

Padre Island and Boca Chica Beach, each of which is approximately 4 miles from the Project Site.  Post 

nesting migration of females from Texas beaches indicate that turtles move along migratory corridors that 

appear to extend through the coastal areas of the Gulf of Mexico, and most adult females appear to travel 

in waters less than 150 feet in depth (FWS, 2015c).   

Kemp’s ridley sea turtle is the smallest of the sea turtles that occur in Texas; adults may reach a 

length of about 2 feet and weight of up to 100 pounds (FWS, 2015b).  Kemp’s ridley sea turtles often live 

in the open ocean and Gulf waters but are also known to inhabit shallow coastal waters and estuarine 

habitats.  Preferred habitats include calm waters over sandy or muddy substrates where prey, which consists 
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of crabs and other invertebrates, are plentiful.  Juvenile sea turtles float on large mats of Sargassum 

(accumulations of floating seaweed) in the Gulf of Mexico and Atlantic Ocean (TPWD, 2015c).   

Kemp’s ridley sea turtles face three major threats, including: 1) loss of habitat and habitat 

degradation; 2) incidental capture in fishing gear; and 3) egg collection.  Loss of nesting habitat resultant 

from both anthropogenic impacts (e.g., development, habitat conversion) and from natural causes (e.g., 

severe storms, erosion) has reduced available lands for Kemp’s ridley sea turtle to successfully nest.  Bottom 

trawling, dredge fishing, and channel dredging have resulted in loss or degradation of this species’ foraging 

habitats.  Incidental capture by commercial fishing gear continues to be a leading cause of Kemp’s ridley 

sea turtle mortality: this species of sea turtle is encountered more often by commercial fishing vessels than 

all other sea turtle species, mostly as a result of shrimp fishing.  Proper implementation of turtle exclusion 

devices on commercial fishing gear has reduced turtle mortality related to commercial fishing but 

interactions with fishing vessels and equipment remain a significant cause of injury and death in this 

species.  Harvesting of eggs and/or adults for commercial, recreational, scientific, or educational purposes 

was identified as a potential threat for the species; however, conservation efforts by both the United States 

and Mexico have reduced this threat (NMFS and FWS, 2015). 

Critical Habitat and Recovery Plans 

Critical habitat has not been designated for the Kemp’s ridley sea turtle; however, the FWS and 

NMFS have recently been petitioned by WorldEarth Guardians to classify nesting beaches along the Texas 

coast as well as suitable marine habitats in the Gulf of Mexico and Atlantic Ocean as critical habitat 

(NMFS and FWS, 2015).   

A bi-national recovery plan for the Kemp’s ridley sea turtle was published by the NMFS, FWS, 

and Mexico’s Secretary of Environment and Natural Resources in 2011.  That plan noted that the nesting 

population of this species appears to be rebounding.  However, even though the population appears to be 

increasing, the plan also notes that the protection of nesting females and suitable nesting habitat is critical 

for the successful recovery of Kemp’s ridley sea turtles.  In 2015, the NMFS and FWS published a five-

year review for this species, which noted that the number of nesting Kemp’s ridley sea turtles has increased 

in Texas over the last 30 years.  In 1985, only one nest was observed, but following intensive conservation 

efforts, that number increased to between 100 and 200 in 2006.  However, the five-year review documented 

a 40 percent decrease in nesting activity since 2008.  Much of this reduction in nesting activity appears to 

be related to increasing anthropogenic impacts (e.g., habitat conversion, lighting, boat traffic (NMFS and 

FWS, 2015).  

Species Occurrence Within the Project Site and Along the Vessel Transit Routes 

Kemp’s ridley sea turtles have been documented during dredging operations along the outer 

portions of the Brownsville Ship Channel on three occasions since 1995 (COE, 2013).  As previously 

discussed, this species is known to nest along the beaches north and south of the Brazos Santiago Pass 

(entrance to the Brownsville Ship Channel).  Although Kemp’s ridley sea turtle occurrence within the 

Project Site or along vessel transit routes is anticipated to be rare, it is possible due to the presence of known 

nesting areas in the Project vicinity.   

3.3.4.4 Leatherback Sea Turtle 

Status, Distribution, Habitat Requirements, and Threats 

The leatherback sea turtle was federally listed as endangered in 1970.  The leatherback sea turtle is 

a circumglobal species that is known to occur farther north and south than other sea turtles.  The leatherback 
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sea turtle rarely leaves the deep waters of the Gulf of Mexico but occasionally occurs along the Texas coast; 

sightings have been documented in all the coastal counties of Texas (NMFS, 2009).  With the exception of 

one nest at Padre Island National Seashore in 2008 (approximately 40 miles north of the Project Site at its 

nearest point), the leatherback sea turtle has not nested in Texas since the 1930’s (NPS, 2013).   

Leatherback sea turtles are the most migratory and wide ranging species of all sea turtles.  

Leatherback sea turtles primarily live in the open ocean and move into coastal waters only during the 

reproductive season (TPWD, 2015d).  The leatherback sea turtle prefers deep waters up to 4,200 feet in 

depth (NPS, 2015).  Individuals undergo long distance migrations between foraging and breeding grounds.  

Leatherback sea turtles feed primarily on soft-bodied animals such as jellyfish and sea squirts; however, 

they have also been known to consume urchins, crustaceans, fish, and floating seaweed (TPWD, 2015d).   

Similar to the other species of sea turtles, the loss of habitat through land conversion, degradation, 

and fragmentation presents the most pressing threat to the recovery of this species.  Egg collection for 

commercial, recreational, scientific, and educational purposes poses a significant risk to leatherback 

recovery at the global level although the impact from egg collection in the United States is minimal.  Disease 

and predation also pose a threat to the recovery of leatherbacks.  Similar to other species of sea turtle, 

fibropapillomatosis has been documented in this species; however, it is not as common in leatherbacks as 

in other sea turtle species (NMFS and FWS, 2013b). 

Critical Habitat and Recovery Plans 

Critical habitat has not been designated for the leatherback sea turtle within the Action Area; the 

closest designated critical habitat for this species includes the western portion of Saint Croix in the 

U.S. Virgin Islands.  The NMFS published a recovery plan for the Atlantic population of leatherback sea 

turtle in 1992.  The scope of the plan does not include recovery efforts for nesting beaches, but rather 

focuses on efforts to reduce foraging and migratory habitat loss and degradation and to reduce fishing-

related mortality (NMFS, 1992).  Multiple conservation efforts have been implemented since the 

leatherback was first listed under the ESA in 1970.  As a result, within the Gulf of Mexico, leatherback 

populations have been steadily increasing (NMFS and FWS, 2013b).  Increased nest surveys have 

effectively reduced poaching, particularly in the U.S. Virgin Islands and other Caribbean nesting sites.  

Additionally, local lighting ordinances aimed at controlling lights from coastal developments have helped 

to increase nesting activity and reduce mortality of hatchlings.  Moreover, use of more environmentally 

friendly engineering procedures has reduced the use of hard beach armoring, thereby increasing available 

nesting habitat for this species. 

Species Occurrence Within the Project Site and Along the Vessel Transit Routes 

Because of this species’ preference for open ocean habitat outside of the reproductive season, and 

the lack of documented nesting sites in Texas for many years, it is unlikely that this species occurs within 

the Project Site or within the Brownsville Ship Channel.  The leatherback sea turtle may, however, occur 

along vessel transit routes within the Gulf of Mexico.   

3.3.4.5 Loggerhead Sea Turtle 

Status, Distribution, Habitat Requirements, and Threats 

The Northwest Atlantic Ocean DPS of loggerhead sea turtle was federally listed as threatened in 

2011, and is also state listed as threatened.  The loggerhead sea turtle regularly occurs in the warmer waters 

of the Atlantic, Pacific, and Indian oceans, as well as the Mediterranean and Caribbean seas.  The current 

known species distribution in Texas covers the eight southernmost counties, including Cameron County.  
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The majority of nesting activity in the U.S. occurs in Florida, with only occasional nesting activity in Texas 

(about six documented nests per year) (NMFS and FWS, 2008; NPS, 2013).   

Loggerhead sea turtles use a wide variety of habitats including open marine habitats up to 300 miles 

from shore, estuarine waters of coastal lagoons, mouths of large rivers, inshore bays, and ship channels 

within tropical and temperate waters.  Coral reefs and rocky habitats are often used as feeding areas (TPWD, 

2015e).  Loggerhead sea turtles are benthic feeders, primarily eating mollusks, crustaceans, fish, and other 

marine animals (FWS, 2015f). 

Within the continental U.S, loggerhead sea turtles are known to nest from Texas to Virginia.  

Similar to the other sea turtle species that occur in Texas, the loss and degradation of nesting and foraging 

habitat are the primary threats to this species.  In addition, anthropogenic impacts resulting from 

development (e.g., lighting), boat strikes, commercial fishing, pollution, and climate change all contribute 

to the continued decline of this species.  Further, the overutilization (egg or adult harvest) of loggerhead 

sea turtles for commercial, recreational, scientific, or education purposes has had an adverse impact on the 

species.  However, this impact is less significant in the United States than in the Caribbean and 

Mediterranean regions. 

Critical Habitat and Recovery Plans 

In 2014, critical habitat was designated for the loggerhead sea turtle, which includes both marine 

and terrestrial environments (79 FR 39855-39912).  Designated critical habitat includes terrestrial coastal 

areas that support loggerhead nesting populations as well as marine foraging habitat.  A significant portion 

of the Gulf of Mexico is designated critical habitat for the loggerhead sea turtle, including the entire Texas 

state coastline (see figure 3.3-8).  The designated critical habitat in the Gulf of Mexico (Unit LOGG-S-02) 

consists of offshore Sargassum habitat, which provides essential forage, cover, and transport habitat for 

post-hatchlings and early juveniles (see figure 3.3-8).   

The most recent recovery plan for loggerhead sea turtles was published by the NMFS and FWS in 

2008.  The population of loggerheads that occurs closest to the Project Site is part of the Northern Gulf of 

Mexico Recovery Unit.  Available data for this population is limited and mostly focused on the extensive 

breeding populations that occur in Florida.  Although the loggerhead does occur in Texas, nesting is very 

infrequent.  The 2008 recovery plan describes multiple conservation efforts that have been enacted or are 

proposed, primarily in the United States, including protection of nesting habitat, minimizing the adverse 

effects of beach nourishment and beach cleaning on nesting habitats, reducing light pollution on nesting 

beaches, reducing nest predation, reducing the effects of vehicular travel on beaches, and eradicating exotic 

plants on nesting beaches.  In addition, efforts to remove physical barriers (e.g., hard armoring, fences) to 

suitable nesting locations have allowed loggerhead sea turtles access to habitats that would otherwise not 

be utilized (NMFS and FWS, 2008). 

Species Occurrence Within the Project Site and Along the Vessel Transit Routes 

Loggerhead sea turtles have been documented during maintenance dredging along the outer 

portions of the Brownsville Ship Channel on five occasions since 1995 (COE, 2013).  Therefore, there is 

potential for loggerhead sea turtles to occur within the Brownsville Ship Channel and along vessel transit 

routes in the Gulf of Mexico. 
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Figure 3.3-8 Designated Critical Habitat for the Loggerhead Sea Turtle Along the Vessel Transit Route 
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4.0 EFFECT ANALYSIS 

Based on the information presented in section 2 of this BA, construction and operation of the 

Project would involve several activities that have the potential to affect listed species, including: 

• clearing vegetation during site preparation; 

• constructing plant facilities and access roads; 

• dredging the proposed berth and maneuvering basin; 

• installing piles to support LNG terminal structures; 

• lighting associated with construction and operation of the Project; 

• increasing roadway traffic during construction and operation; 

• increasing marine vessel traffic during construction and operation; and 

• operating and maintaining the LNG terminal. 

The primary mechanisms by which these activities could potentially impact federally listed species 

include aquatic and terrestrial habitat loss and/or degradation; generation of underwater and terrestrial noise 

and vibration; marine vessel or terrestrial vehicle strikes; and introduction of exotic and invasive terrestrial 

and marine species.  These activities could have the following types of direct and indirect effects on 

federally listed species: 

• Direct injury or mortality.  The taking8 of either an individual or population of a federally 

listed species due to physical injury, extreme stress, or death of an individual. 

• Indirect effects from disturbance or displacement.  Changing an individual’s or 

population’s habitat use or life history pattern due to disturbance from increased noise, 

vibration, lighting, human activity, visual disturbance, and/or transportation activity; 

increasing competition for resources or habitat due to displacement of individuals from the 

Project Site into the territory of other animals; or other indirect effects ultimately causing 

mortality, decreased fitness, or reduced breeding and recruitment in the future population. 

• Direct or indirect effects on habitat for listed species (including but not limited to 

designated critical habitat).  Physical disturbances of habitat that result in alterations in the 

amount or quality of a habitat.  Indirect impacts on habitat can occur through preventing 

an animal from accessing an optimal habitat (e.g., breeding, forage, or refuge), either by 

physically preventing use of a habitat or by causing an animal to avoid a habitat.  Permanent 

and temporary impacts on habitat types within the Project Site are provided in table 4.0-1. 

                                                      
8 The ESA defines take as “to harass, harm, pursue, hunt, shoot, wound, trap, capture, collect or attempt to engage in 

any such conduct.” The ESA further defines “harass” as “actions that create the likelihood of injury to listed species 

to such an extent as to significantly disrupt normal behavior patterns which include, but are not limited to, breeding, 

feeding or sheltering,” and defines “harm” as “significant habitat modification or degradation that results in death or 

injury to listed species by significantly impairing behavioral patterns such as breeding, feeding, or sheltering.” 
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The following section describes how each of the listed species with the potential to occur in the 

Action Area could be exposed to Project activities and their anticipated response from potential exposure.  

Impact avoidance and mitigation measures Texas LNG would implement are also considered in determining 

the likelihood, magnitude, and significance of the potential impacts described above for each federally listed 

species. 

TABLE 4.0-1 
Impacts on Habitat Types Within the Project Site 

Habitat Type 
Barrow 
(acres) 

Temporary Workspace 
(acres) 

Permanent Footprint 
(acres) 

Total Impacted Area 
(acres) 

Barren 1.1 3.5 9.9 14.5 

Coastal     
Salt and Brackish High Tidal Marsh 0.0 3.8 31.9 35.7 

Sea Ox-eye Daisy Flat 0.0 9.6 54.0 63.6 

Tidal Flat 0.0 1.8 42.0 43.8 

Gulf Coast     

Salty Prairie 0.0 3.7 13.0 16.7 

Open Water 0.0 1.1 32.7 33.8 

South Texas     

Loma Evergreen Shrubland 0.0 0.8 63.6 64.4 

Loma Deciduous Shrubland 0.3 0.4 14.7 15.4 

Loma Grassland 0.5 2.9 20.2 23.6 

Project Total a 2.0 27.6 282.0 311.5 

____________________ 
Source: TPWD, 2013 
a Due to rounding the totals may not equal the sum of the addends.  

4.1 BIRDS 

4.1.1 Northern Aplomado Falcon 

Field surveys indicated, and the FWS agreed, that suitable foraging habitat for the northern 

aplomado falcon is present within the Project Site (see figures 3.3-1 and 4.1-1).  Specifically, the salt and 

brackish high tidal marsh, sea ox-eye daisy flat, salty prairie, and loma grassland habitats provide suitable 

foraging habitat for the northern aplomado falcon.  As discussed in section 3.3, the FWS determined that 

yucca trees within the northwestern portion of the Project Site could provide potentially suitable nesting 

habitat for this species; however, field surveys conducted in October 2015 determined that the habitat is 

suboptimal for nesting due to the encroachment of honey mesquite.  In addition, wintering bird surveys 

were conducted at the Project Site in March 2016.  Neither the northern aplomado falcon nor suitable stick 

nests were observed within the Project Site during surveys. 

4.1.1.1 Potential Impacts 

Based on the presence of foraging habitat and potentially suitable nesting habitat in the Project 

area, as well as documented occurrences of northern aplomado falcon in the Project vicinity, northern 

aplomado falcons may occur within the Project Site.  Northern aplomado falcons foraging within the Project 

Site could be affected by impacts on foraging habitat as well as increased noise, lighting, and human activity 
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during construction and operation of the Project.  Impacts on foraging habitat for the northern aplomado 

falcon would primarily be within the northwestern portion of the Project Site.  Northern aplomado falcons 

are known to forage widely throughout the year and high-quality foraging habitat for this species occurs 

nearby, including within the Laguna Atascosa NWR, where there is ongoing management to promote 

recovery of the species (FWS, 2014a).   

Construction-related activities are likely to deter individuals from foraging in the immediate 

vicinity of the Project Site; however, this effect is anticipated to be temporary and once the Project begins 

operation (noise and traffic levels would be reduced during operation; refer to final EIS) some individuals 

may return to forage within the undisturbed areas of the Project Site.  

Flaring typically occurs during startup, shutdown, and in the event of a process upset of an LNG 

terminal.  During operation of the Project, the main flare would be active intermittently, totaling an 

estimated 15 days per year, although a smaller pilot light would be present when the flares are not in use.  

Given the infrequency of flaring, impacts on the northern aplomado falcon from flaring are unlikely.   

Texas LNG would require artificial lighting during construction and operation of the Project for 

both safety and to comply with Federal Aviation Administration regulations, which could adversely affect 

northern aplomado falcons during foraging.  Artificial lighting may mask natural light sources (e.g., star or 

moon light) or result in attraction of avian species, especially in low light, fog, and when there is a low 

cloud ceiling (Orr et al., 2013).  Northern aplomado falcons are largely diurnal, with 90 percent of their 

active foraging and flying activities occurring between dawn and dusk.  However, some individuals may 

forage in the pre-dawn and post-dusk hours, when artificial lighting could act as an attractant to insects that 

the species forages on (Keddy-Hector and Dean, 2000).  Attraction to artificial lighting could impact 

individuals if they collide with lighting structures or Project facilities (e.g., storage tanks or communication 

tower).  To minimize the potential effects of lighting on aplomado falcons, Texas LNG has developed a 

Facility Lighting Plan, which would implement measures such as shielding and down-facing lights, as 

discussed below. 
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Figure 4.1-1 Impacts on Suitable Foraging Habitat for the Northern Aplomado Falcon Within the Project Site 



  

 C-92 Effect Analysis 

4.1.1.2 Mitigation Measures 

Texas LNG has indicated that it would conduct clearing activities outside the nesting season or, if 

clearing would occur during the nesting season, it would conduct surveys for active nests prior to 

commencing construction activities.  If a Northern aplomado falcon is found, Texas LNG would notify the 

FWS for recommendations for avoidance.  In addition, Texas LNG has proposed general mitigation 

measures to reduce the potential impacts from construction on wildlife in the area that would apply to this 

species as well.  Measures that would be implemented by Texas LNG include the following: 

• Texas LNG modified the location of the administration building, moving the area away 

from SH 48 to minimize impacts the salty prairie habitat within the Project Site, based on 

coordination with the FWS. 

• During preliminary Project planning, Texas LNG concentrated and collected Project 

facilities to minimize the Project footprint to the maximum extent practicable. 

• Approximately 168.7 acres of potentially suitable habitat for the northern aplomado falcon 

within the Project Site would not be physically disturbed by construction activities, 

including salt and brackish high tidal marsh (83.9 acres), sea ox-eye daisy flat (34.9 acres), 

salty prairie (34.4 acres), and loma grassland (15.5 acres) habitats. 

• During construction, Texas LNG would direct nighttime lighting towards construction 

activity and use the minimum light level necessary to ensure site safety and security. 

• The Facility Lighting Plan for operation of the LNG terminal9 outlines the lighting that 

would be installed at the facility including down-facing lights with shielding needed to 

meet regulatory standards and minimize fugitive lighting.  Facility lighting would be 

chosen to minimize the horizontal emission of light away from intended areas, and 

shielding would help minimize impacts on birds (e.g., northern aplomado falcon) and other 

wildlife while providing the illumination needed to ensure security and safe operation of 

the facility.  In addition, for structures that are greater than 200 feet and require aviation 

safety lights in accordance with FAA regulations, Texas LNG would minimize potential 

impacts on birds (e.g., northern aplomado falcon) from collisions with structures at night 

by utilizing flashing lights rather than non-flashing lights. 

4.1.1.3 Determination of Effect 

Construction of the Project would impact 139.6 acres of potentially suitable foraging habitat for 

the northern aplomado falcon.  As discussed in section 1.4, the FWS did not concur with our determination 

of not likely to adversely affect for the northern aplomado falcon; however, there is a 99-year Safe Harbor 

Agreement that authorizes “take” on property owned by the Brownsville Navigation District.  

4.1.2 Piping Plover 

Field surveys conducted by Texas LNG indicated that suitable wintering habitat for the piping 

plover is present within tidal flats and adjacent upland habitat at the Project Site (see figures 3.3-2 and 

4.1-2).  However, no piping plovers were observed at the Project Site during surveys conducted in 

October 2015 and March 2016. 

                                                      
9 Texas LNG’s Facility Lighting Plan is available on eLibrary under Accession No. 20160511-5281. 
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4.1.2.1 Potential Impacts 

Piping plovers within the Action Area could be affected by modification of wintering habitat within 

the Project Site; increased noise, flaring and artificial lighting, and human activity; mortality due to 

interaction with construction activities; and the introduction of invasive species due to ballast water 

discharges.  The potential impacts are described below.  

A total of 43.8 acres of potentially suitable wintering habitat within tidal flats and adjacent upland 

areas would be affected by construction and operation of the Project.  The majority of the impacted habitat 

(42.0 acres) would be permanently modified by the operation of the berth and maneuvering basin.  The 

remaining 1.8 acres of tidal flat habitat would be used for temporary workspace.  The remaining 120.6 acres 

of suitable tidal flat habitat within the Project Site for wintering piping plovers would be undisturbed by 

construction activities, as depicted on figure 4.1-2.  To minimize the potential for construction activities to 

increase erosion and sedimentation to adjacent tidal flat habitat, Texas LNG would install erosion control 

structures in accordance with its ECP.  Temporary erosion and sediment control devices include, but are 

not limited to, sediment barriers (e.g., silt fence, straw bales, biologs), stormwater diversions, mulch, and 

revegetation.  Where tidal flats are adjacent to and downslope of construction work areas, sediment barriers 

would be installed along the edge of these areas, as necessary to prevent sediment flow into the tidal flat.  

If sediment barriers are in use, when the depth of sediment reaches about one-third of the height, the 

sediment must be removed.  Erosion and sediment control structures would be maintained at all times, as 

required in the Project construction documents and as required by all applicable permits.  

Tidal flats within the Project Site are composed of unvegetated mud flats that under normal 

conditions would be frequently inundated by water, although surveys indicate that flats within the Project 

Site have a reduced hydrologic connection to tidal waters due to a series of construction projects 

surrounding channel in the 1930s and 1950s.  Periodic tidal inundation is important for replenishing 

invertebrate prey, reducing salinity, and providing nutrients to tidal flat systems; flats without such 

inundation may be ecologically impoverished and hypersaline, as is the case within tidal flats at the Project 

Site.  For this reason, tidal flats within the Project Site are considered to be of moderate quality.   

During an October 2015 site visit with Texas LNG, the FWS indicated that dredging of the 

maneuvering basin could open up tidal exchange to the surrounding areas, effectively enhancing the 

existing tidal flat habitat and restoring function, provided that the slope protection that Texas LNG installs 

within the maneuvering basin is below tide levels and does not create a barrier for tidal exchange.  As 

suggested by the FWS, Texas LNG designed its slope protection to allow tidal exchange in the surrounding 

tidal flats following the completion of dredging activities by not extending above MLLW.  While dredging 

of the maneuvering basin would result in the permanent conversion of tidal flats to open water habitat, it 

would result in beneficial impacts on surrounding tidal flats by restoring natural tidal exchange.  Therefore, 

dredging of the Texas LNG marine berth would likely restore tidal flats north of the Texas LNG Project 

Site, potentially creating or enhancing habitat for shorebirds, including the piping plover. 

In addition, disturbance and displacement from foraging habitats within the Action Area could 

occur as a result of Project-related noise, flaring and other artificial lighting, and human activity, which 

would deter individuals from foraging in undeveloped portions of the Project Site and nearby suitable 

habitats but not completely preclude it.  Studies of wintering piping plovers have documented that 

disturbance reduces time spent foraging and increases energy expenditure (Burger, 1991; Zonick and Ryan, 

1995), but individuals readily move to nearby suitable and available habitats following disturbance and 

resume normal activity quickly, usually without suffering reduced survivorship unless disturbance is 

frequent, long term, and unpredictable, which limit individuals’ ability to habituate to or tolerate the 

disturbance.  Disturbance that occurs during periods of poor food abundance or availability and/or adverse 

weather conditions (e.g., cold weather, wind, and precipitation) is more stressful on individuals, to the 
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degree of affecting survivorship, than disturbance that occurs during mild conditions (Smit and Visser, 

1993; Goss- Custard et al., 2006).   

Because piping plovers exhibit a high degree of fidelity to wintering areas, which often include 

several suitable areas in close proximity to the proposed Project, and construction-related disturbances 

would be relatively continuous, it is expected that piping plovers in the vicinity of the Project Site would 

be permanently displaced into nearby areas of suitable habitat.  Although this could increase density within 

neighboring areas of suitable habitat, normal behavior is expected to resume quickly.  Further, winters in 

south Texas are relatively mild; thus further reducing the potential for displacement to adversely affect the 

survivorship of wintering piping plovers.   

Individuals displaced as a result of habitat modification and activity within the Project Site would 

likely easily relocate to nearby suitable habitats.  Tidal flats are a naturally dynamic environment, changing 

over time due to natural and anthropogenic changes including, but not limited to, sedimentation and sand 

deposition patterns, encroachment of vegetation, and storms.  As such, plovers are adapted to changing 

conditions and exhibit low fidelity to specific wintering sites, but instead return each year to a general area 

(e.g., Gulf Coast of south Texas) where they select specific sites that contain suitable foraging, roosting, 

and sheltering habitat components.  High quality wintering habitat for the piping plover occurs at nearby 

offsite locations including the Laguna Atascosa NWR and Designated Critical Habitat Unit TX-1 (see 

additional discussion below).  These habitats are not expected to be at or near carrying capacity for 

wintering shorebirds given the extent of suitable habitats in the region so Project-related displacement is 

not expected to adversely affect the species.   

Further, individuals displaced from the Action Area would likely return to the tidal flat habitat 

adjacent to the Project Site once operation begins, given that operation of the Project would generally have 

a much lower activity and noise level.  Creation of the maneuvering basin would reintroduce tidal 

inundation of the tidal flats adjacent to the Project Site, which would likely increase invertebrate prey 

diversity and abundance within months after inundation.  This could significantly improve the quality of 

foraging habitat for plovers within the Action Area following construction.  

Mortality of piping plovers from interaction with Project activities is unlikely.  Wintering plovers 

are highly vigilant and very mobile so they would likely be displaced from the Project Site if present when 

construction activities commence.  Nevertheless, per FWS request, Texas LNG would conduct 

pre-construction surveys within tidal flats in the vicinity of the berth and maneuvering basin to confirm that 

piping plovers are not present when marine pile driving and dredging activities commence.   

During operation of the Project, there is potential for wintering piping plovers to be injured or killed 

during operation of the flares and/or due to collision with LNG terminal facilities.  The flares would be 

used during start up, shutdown, and non-routine venting of excess pressure.  Texas LNG estimates that each 

train would have one shutdown/start up per year requiring a total of 372 hours of flaring with the main flare 

and 264 hours of flaring with the marine flare, annually.  Use of the flares for planned maintenance activities 

would be limited to daylight hours to the extent practical; thereby limiting potential impacts on birds.  

Further, start-up and maintenance events would be planned by Texas LNG to avoid inclement weather and 

during migration when the risk of bird mortalities from attraction to the flares would be the highest.  The 

infrequency of flaring makes it highly unlikely to result in injury or take of the piping plover, which is a 

diurnal species that is present in south Texas during the winter months (Bourne, 1979; Russell, 2005).  

Similarly, research indicates that the potential for a piping plover to be injured or killed due to collision 

with terminal facilities is low, and is most likely to occur during migration (Russell, 2005).  As with flaring, 

poor weather (e.g., fog, storms, and low cloud cover) can exacerbate the effect of bird attraction to lights 

(Ronconi et al., 2015).  Texas LNG would minimize the potential for bird strikes by implementing its 
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Facility Lighting Plan, which would minimize the occurrence of stray light and thus reduce the potential 

for collision.   

Suitable habitat for the piping plover within the Project Site could be impacted during construction 

and operation of the Project through the accidental release of hazardous substances, such as lubricants or 

fuel.  To counteract this potential, Texas LNG would adhere to its SPRP, which addresses personnel 

training, secondary containment design, hazardous substance storage and disposal procedures, refueling 

areas, spill response procedures, mitigation measures, and the Best Management Practices designed to 

reduce or eliminate potential adverse impacts on sensitive resources.   

LNG carriers would discharge ballast water while berthed at the LNG terminal, which could 

introduce invasive plant or animal species to the Brownsville Ship Channel and related tidally influenced 

habitats.  Invasive species compete with native species for food and space and can quickly cause a reduction 

in native species diversity and abundance and degrade the overall health of ecosystems.  They can also 

cause algal blooms and hypoxic conditions, affecting all trophic levels of the aquatic ecosystem.  Transport 

in ships’ ballast water and ballast sediments is the leading means of unintentionally moving a broad range 

of aquatic species throughout the world and from state to state (U.S. Geological Survey, 2013).  Introduction 

of invasive marine invertebrates, such as snails, could adversely affect forage quality for wintering piping 

plovers that forage on the tidal flats.   

In 2012, the Coast Guard amended its ballast water management regulations by establishing a 

standard for the allowable concentration of living organisms in ballast water discharged in U.S. waters.  

Further, the International Maritime Organization adopted measures outlined by the BWM Convention to 

prevent the introduction of non-native species through ballast water exchange in 2017.  The Coast Guard 

also established engineering equipment requirements and an approval process for ballast water treatment 

systems installed on ships.  All ships calling at U.S. ports and intending to discharge ballast water must 

either carry out open sea exchange of ballast water or ballast water treatment, in addition to fouling and 

sediment management.  Ships are required to keep logs documenting their open water ballast exchanges or 

ballast water treatment to comply with the Coast Guard’s regulations.  With the implementation of these 

mandatory practices required by the Coast Guard and the International Maritime Organization, introduction 

of aquatic invasive species through ballast water exchange is not anticipated.  

4.1.2.2 Mitigation Measures 

Texas LNG has committed to conducting pre-construction surveys to ensure that federally listed 

species (e.g., piping plover) are not present within the berth, maneuvering basin, and/or dredge disposal 

area prior to the start of marine pile driving and dredging activities.  In addition, several measures have 

been proposed by Texas LNG to avoid or minimize Project related impacts on wintering piping plovers, 

including the following:  

• During preliminary Project planning, Texas LNG concentrated and collocated Project 

facilities to minimize the Project footprint to the maximum extent practicable and 

concentrate the development in upland locations outside of piping plover habitat. 

• Approximately 120.6 acres of tidal flat habitat for the piping plover would be undisturbed 

within the Project Site. 

• Texas LNG designed the maneuvering basin to allow tidal exchange to nearby low 

elevation areas.  Areas connected to the maneuvering basin lower than the tide level would 

receive unrestricted tidal exchange.  This design feature would likely cause increased 
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sediment transfer into the maneuvering basin and increased maintenance dredging cost and 

frequency; however, it would improve the functional quality of the nearby tidal flats. 

• Texas LNG would adhere to federal regulations and best management practices relating to 

ballast water exchange. 

• The Project-specific ECP and SWPPP would be implemented to avoid impacts on suitable 

wintering habitat for the piping plover beyond the approved construction footprint. 

• During construction, Texas LNG would direct nighttime lighting towards construction 

activity and use the minimum light level necessary to ensure site safety and security. 

• The Facility Lighting Plan for operation of the LNG terminal outlines the lighting to be 

installed at the facility, including down facing lights with shielding needed to meet 

regulatory standards and minimize fugitive lighting. Facility lighting would be chosen to 

minimize the horizontal emission of light away from intended areas, and shielding would 

help minimize impacts on birds (e.g., piping plover) and other wildlife while providing the 

illumination needed to ensure security and safe operation of the facility.  In addition, for 

structures that are greater than 200 feet and require aviation safety lights in accordance 

with FAA regulations, Texas LNG would minimize potential impacts on birds (e.g., piping 

plover) from collisions with structures at night by utilizing flashing lights rather than non-

flashing lights. 

4.1.2.3 Determination of Effect 

Construction and operation of the Project would impact 43.8 acres of suitable wintering habitat for 

the piping plover.  However, given that the piping plover has not been observed within the Project Site 

during surveys in 2015 and 2016, that suitable wintering habitat impacted by construction of the Project is 

common in the region, and that 120.6 acres of suitable wintering habitat would be undisturbed within the 

Project Site, impacts from the Project are not expected to have a measurable effect on the species.  Further, 

the Project has the potential to increase tidal inundation of the tidal flats following creation of the 

maneuvering basin. With implementation of Texas LNG’s proposed measures, we have determined that the 

Project is not likely to adversely affect the piping plover.  The FWS concurred with this determination in a 

letter dated February 8, 2019. 
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Figure 4.1-2 Potential Impacts on Suitable Habitat for the Piping Plover and Red Knot Within the Project Site
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4.1.2.4 Designated Critical Habitat 

As discussed in section 3.3.1.2, designated critical habitat for wintering piping plovers (Unit TX-1: 

South Bay and Boca Chica), occurs approximately 950 feet south of the Project Site, across the Brownsville 

Ship Channel.  Potential impacts on designated critical habitat for the piping plover include modification 

due to dredged material placement and increased shoreline erosion as a result of vessel transit along the 

Brownsville Ship Channel and within the maneuvering basin.   

One of the alternatives being considered by Texas LNG for the placement of up to approximately 

3.9 million cubic yards of dredged material is the use of PA 4A, which is within Unit TX-1.  However, as 

described in section 3.3.1.2, PA 4A no longer contains the PCEs for wintering habitat because the dredged 

materials have raised the ground level and effectively cut off water flow that is required for a tidal flat.  

Construction and operation of the Project would result in increased vessel traffic within the 

Brownsville Ship Channel, including the proposed maneuvering basin.  Up to 74 LNG carriers are expected 

to call on the LNG terminal annually during operation of the Project, which could increase wave activity 

and resulting shoreline erosion along the shoreline of Unit TX-1.  However, the shoreline adjacent to Unit 

TX-1 has been substantially modified to accommodate PA 4A.  In addition, LNG carriers and other support 

vessels are anticipated to travel at a low vessel speed (less than 8 knots per hour within the channel [NMFS, 

2013]).  Further, the Brownsville Ship Channel was specifically constructed to provide access for maritime 

commerce and to support high levels of deep-draft vessel traffic.  As such, potential impacts on designated 

critical habitat for the piping plover would be negligible.   

Because designated critical habitat along the Brownsville Ship Channel has been modified by 

previous and ongoing use for dredged material placement, and considering the low vessel speed of LNG 

carriers and other support vessels, construction and operation of the Texas LNG Project would result in no 

adverse modification of designated critical habitat for the piping plover.  The FWS concurred with this 

determination in a letter dated February 8, 2019. 

4.1.3 Red Knot 

Field surveys identified potentially suitable migratory stopover and wintering habitats for the red 

knot within tidal flats at the Project Site (see figures 3.3-2 and 4.1-2).  There were no red knots observed at 

the Project Site during surveys conducted in October 2015 and March 2016. 

4.1.3.1 Potential Impacts 

Red knots within the Action Area could be affected by modifications to migratory stopover and 

wintering habitats within the Project Site; increased noise, flaring and artificial lighting, and human activity; 

mortality due to interaction with construction activities; accidental spills or leaks of hazardous materials, 

and the introduction of invasive species due to ballast water discharges.  Given similar life histories, 

seasonal occurrence, and habitat requirements, the majority of these impacts would be similar to those 

described above for the piping plover (see section 4.1.2.1).  However, the red knot has a higher sensitivity 

to human disturbance than the piping plover.  Therefore, potential impacts on the red knot due to increased 

noise, artificial lighting, and human activity associated with construction and operation of the Project are 

discussed in additional detail below.   

Based on foraging data from multiple species of shorebirds and gulls, red knots spent significantly 

less time foraging than did the other species, largely because they devoted more time to being vigilant 

(Burger et al., 2007).  This same study documented that foraging red knots left beaches when disturbed by 

anthropogenic activity and did not return to pre-disturbance abundance within the 10-minute study 
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observation period.  The results of this study indicate that red knots are sensitive to disturbance.  Red knots 

that are present at or in the immediate vicinity of the Project during construction activities (in particular, 

dredging and pile driving activities) would likely be displaced from the Action Area.  However, suitable 

red knot wintering habitat is common in the vicinity of the Project Site, so displaced individuals would 

likely relocate to nearby suitable habitats.  These habitats are not expected to be at or near carrying capacity 

for wintering shorebirds given the extent of suitable habitats in the region so displacement is not expected 

to adversely affect the species.   

Approximately 120.6 acres of migratory stopover and wintering habitats for the red knot within the 

Project Site would remain undisturbed following development of the Project.  Although it is likely that this 

species would avoid the Project Site during more active periods of operation (e.g., when an LNG carrier is 

docked at the terminal and there is increased human activity within the Project Site), the red knot may 

utilize tidal flat habitats within the Project Site during operation when human activity levels are low.  In 

addition, similar to the piping plover, the red knot would also benefit from restoration of the tidal flats north 

of the Project Site which is likely to result from dredging of the Texas LNG marine berth (see 

section 4.1.2.1). 

4.1.3.2 Mitigation Measures 

Texas LNG would conduct pre-construction surveys to ensure that federally listed species (e.g., red 

knot) are not present within the berth, maneuvering basin, and/or dredge disposal area prior to the start of 

marine pile driving and dredging activities. 

Additionally, Texas LNG would implement the following mitigation measures to reduce the 

potential impacts from construction on piping plover and this species including the following:  

• During preliminary Project planning, Texas LNG concentrated and collocated Project 

facilities to minimize the Project footprint to the maximum extent practicable and 

concentrate the development in upland locations outside of red knot habitat. 

• Approximately 120.6 acres of tidal flat habitat for the red knot would be undisturbed within 

the Project Site. 

• Texas LNG would adhere to federal regulations and best management practices relating to 

ballast water exchange. 

• The Project-specific ECP and SWPPP would be implemented to avoid impacts on suitable 

migratory stopover and wintering habitats for the red knot beyond the approved 

construction footprint. 

• During construction, Texas would direct nighttime lighting towards construction activity 

and use the minimum light level necessary to ensure site safety and security. 

• The Facility Lighting Plan for operation of the LNG terminal outlines the lighting to be 

installed at the facility including down facing lights with shielding needed to meet 

regulatory standards and minimize fugitive lighting.  Facility lighting would be chosen to 

minimize the horizontal emission of light away from intended areas, and shielding would 

help minimize impacts on birds (e.g., red knot) and other wildlife while providing the 

illumination needed to ensure security and safe operation of the facility. 
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4.1.3.3 Determination of Effect 

Construction and operation of the Project would impact 40.8 acres of suitable migratory and 

wintering habitat for the red knot.  However, given that the red knot has not been observed within the Site 

during surveys in 2015 and 2016, that suitable habitat impacted by construction of the Project is common 

in the region, and that approximately 120.6 acres suitable habitat would be undisturbed within the Project 

Site, impacts from the Project are not expected to have a measurable effect on the species.  With 

implementation of Texas LNG’s proposed measures, we have determined that the Project is not likely to 

adversely affect the red knot.  The FWS concurred with this determination in a letter dated February 8, 

2019. 

4.1.4 Whooping Crane 

Suitable wintering habitat is present at the Project Site within the salt and brackish high tidal marsh, 

sea ox-eye daisy flats, tidal flat, and salty prairie.  Whooping cranes winter along the Texas coast, primarily 

in the Aransas NWR located approximately 145 miles north of the Project site; however, there have been 

documented sightings within Cameron County as recent as 2015 (eBird, 2018).     

4.1.4.1 Potential Impacts 

Based on the presence of suitable wintering habitat in the Project area, as well as documented 

occurrences of whooping cranes in the Project vicinity, whooping cranes may occur within the Project Site.  

Whooping cranes within the Project Site could be affected by modifications to wintering habitats within 

the Project Site; increased noise, flaring and artificial lighting, and human activity; mortality due to 

interaction with construction activities; accidental spills or leaks of hazardous materials; and the 

introduction of invasive species due to ballast water discharges.   

The majority of the sea ox-eye daisy flats within the Project Site are in the central portion of the 

Site between salty prairie and salt and brackish high tidal marsh habitats, all partially bounded by tidal flats 

on the northeast, southwest, and southeast portions of the Site.  A total of 159.8 acres of suitable habitat for 

the whooping crane would be impacted by construction of the Project, including 140.9 acres that would be 

permanently impacted during operation or would not be restored to preconstruction contours.  To minimize 

the potential for construction activities to increase erosion and sedimentation to adjacent suitable habitat, 

Texas LNG would install erosion control structures in accordance with its ECP.  Temporary erosion and 

sediment control devices include, but are not limited to, sediment barriers (e.g., silt fence, straw bales, 

biologs), stormwater diversions, mulch, and revegetation.  Where suitable habitat is adjacent to and 

downslope of construction work areas, sediment barriers would be installed along the edge of these areas, 

as necessary to prevent sediment flow into the tidal flat.  If sediment barriers are in use, when the depth of 

sediment reaches about one-third of the height, the sediment must be removed.  Erosion and sediment 

control structures would be maintained at all times, as required in the Project construction documents and 

as required by all applicable permits. 

As discussed in section 4.1.2 and presented in table 3.1-1, tidal flats within the Project Site are 

composed of unvegetated mud flats that under normal conditions would be frequently inundated by water, 

although surveys indicate that flats within the Project Site have a reduced hydrologic connection to tidal 

waters.  For this reason, tidal flats within the Project Site are considered to be of moderate quality.  Tidal 

flats are a naturally dynamic environment, changing over time due to natural and anthropogenic changes 

including, but not limited to, sedimentation and sand deposition patterns, encroachment of vegetation, and 

storms.  Similarly, sea ox-eye daisy flats, salty prairie, and salt and brackish high tidal marsh within the 

Project Site are all considered to be of moderate quality due to reduced hydrologic connection to tides (sea 

ox-eye daisy flats and salt and brackish high tidal marsh) and encroachment of woody species (salty prairie 
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and salt and brackish high tidal marsh).  Nevertheless, individuals displaced as a result of habitat 

modification and activity within the Project Site would likely easily relocate to nearby suitable habitats.   

4.1.4.2 Mitigation Measures 

Texas LNG has not proposed any mitigation measures specific to the whooping crane; however, 

general mitigation measures to reduce the potential impacts from construction on wildlife in the area apply 

to this species as well.  Measures implemented by Texas LNG include the following: 

• During preliminary Project planning, Texas LNG concentrated and collocated Project 

facilities to minimize the Project footprint to the maximum extent practicable and 

concentrate the development in upland locations outside of whooping crane habitat. 

• Approximately 273.8 acres of potentially suitable habitat for the whooping crane within 

the Project Site would not be physically disturbed by construction activities, including salt 

and brackish high tidal marsh (83.9 acres), sea ox-eye daisy flat (34.9 acres), salty prairie 

(34.4 acres), and tidal flat (120.6 acres) habitats. 

• The Project-specific ECP and SWPPP would be implemented to avoid impacts on suitable 

wintering habitats for the whooping crane beyond the approved construction footprint. 

• Texas LNG would adhere to federal regulations and best management practices relating to 

ballast water exchange. 

• During construction, Texas LNG would direct nighttime lighting towards construction 

activity and use the minimum light level necessary to ensure site safety and security. 

• The Facility Lighting Plan for operation of the LNG terminal outlines the lighting that 

would be installed at the facility including down-facing lights with shielding needed to 

meet regulatory standards and minimize fugitive lighting.  Facility lighting would be 

chosen to minimize the horizontal emission of light away from intended areas, and 

shielding would help minimize impacts on birds (e.g., whooping crane) and other wildlife 

while providing the illumination needed to ensure security and safe operation of the 

facility. 

4.1.4.3 Determination of Effect 

As discussed in section 3.3.1.4, suitable wintering habitat is present at the Project Site and 

whooping cranes have been observed within the Laguna Atascosa NWR.  If whooping cranes are present 

within the Project area at the time of Project construction, they would likely relocate to nearby suitable 

habitat.  Operation of the Project would permanently remove suitable wintering habitat from the Project 

area.  However, abundant suitable habitat exists in the Project area, such as that present in the Laguna 

Atascosa NWR.  Due to the potential presence of whooping cranes within the Project area we have 

determined that the Project is not likely to adversely affect the whooping crane.  The FWS concurred with 

this determination in a letter dated February 8, 2019. 

4.1.5 Eastern Black Rail 

Suitable foraging, breeding, and sheltering habitats for wintering and resident eastern black rails 

within the Project Site occur within the salt and brackish high tidal marsh and the portion of the PEM 
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wetland in the center of the Site characterized as open water.  There were no eastern black rails observed at 

the Project Site during surveys conducted in October 2015 and March 2016. 

4.1.5.1 Potential Impacts 

Based on the presence of suitable wintering habitat in the Project area, eastern black rails may occur 

within the Project Site.  Eastern black rails within the Project Site could be affected by modification of 

wintering habitats within the Project Site; increased noise, flaring and artificial lighting, and human activity; 

mortality due to interaction with construction activities; accidental spills or leaks of hazardous materials; 

and the introduction of invasive species due to ballast water discharges. 

Construction-related activities are likely to deter individuals from foraging in the immediate 

vicinity of the Project Site; however, this effect is anticipated to be temporary and once the Project begins 

operation (noise and traffic levels would be reduced during operation; refer to final EIS) some individuals 

may return to forage within the undisturbed areas within the Project Site.  

Flaring typically occurs during startup, shutdown, and in the event of a process upset of an LNG 

terminal.  During operation of the Project, the main flare would be active intermittently, totaling an 

estimated 15 days per year, although a smaller pilot light would be consistently lit.  Given the infrequency 

of flaring, impacts on the eastern black rail from flaring are unlikely.   

The portion of the PEM wetland in the center of the Site that is considered suitable habitat for the 

eastern black rail (see section 3.3.1.5) is immediately surrounded by salt and brackish high tidal marsh 

(which is also suitable habitat for the eastern black rail), salty prairie, and loma deciduous shrubland.  

Remaining areas of salt and brackish high tidal marsh within the Project Site are scattered throughout the 

Site with larger portions in the southwestern, northwestern, northeastern, and center of the Site.  A total of 

35.7 acres of suitable habitat (salt and brackish high tidal marsh only) for the eastern black rail would be 

impacted by construction of the Project, including 31.9 acres that would be permanently impacted during 

operation or would not be restored to preconstruction contours.  None of the PEM wetland identified as 

suitable habitat for the eastern black rail will be impacted by the Project.  To minimize the potential for 

construction activities to increase erosion and sedimentation to adjacent suitable habitat, Texas LNG would 

install erosion control structures in accordance with its ECP.  Temporary erosion and sediment control 

devices include, but are not limited to, sediment barriers (e.g., silt fence, straw bales, biologs), stormwater 

diversions, mulch, and revegetation.  Where suitable habitat is adjacent to and downslope of construction 

work areas, sediment barriers would be installed along the edge of these areas, as necessary to prevent 

sediment flow into the suitable habitat.  If sediment barriers are in use, when the depth of sediment reaches 

about one-third of the height, the sediment must be removed.  Erosion and sediment control structures 

would be maintained at all times, as required in the Project construction documents and as required by all 

applicable permits. 

As discussed in section 4.1.2 and presented in table 3.1-1, salt and brackish high tidal marsh within 

the Project Site is considered to be of moderate quality due to reduced hydrologic connection to tides and 

encroachment of woody species.  Nevertheless, individuals displaced as a result of habitat modification and 

activity within the Project Site would likely easily relocate to nearby suitable habitats. 

4.1.5.2 Mitigation Measures 

Texas LNG has not proposed any mitigation measures specific to the eastern black rail; however, 

general mitigation measures to reduce the potential impacts from construction on wildlife in the area apply 

to this species as well.  Measures implemented by Texas LNG include the following: 
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• During preliminary Project planning, Texas LNG concentrated and collocated Project 

facilities to minimize the Project footprint to the maximum extent practicable and 

concentrate the development in upland locations outside of eastern black rail habitat. 

• Approximately 83.9 acres of potentially suitable habitat (salt and brackish high tidal marsh 

habitat only) for the eastern black rail within the Project Site would not be physically 

disturbed by construction activities.  In addition, none of the portion of the PEM wetland 

in the center of the Project Site characterized as open water habitat would be physically 

disturbed during construction.  

• The Project-specific ECP and SWPPP would be implemented to avoid impacts on suitable 

wintering habitats for the eastern black rail beyond the approved construction footprint. 

• Texas LNG would adhere to federal regulations and best management practices relating to 

ballast water exchange. 

• During construction, Texas LNG would direct nighttime lighting towards construction 

activity and use the minimum light level necessary to ensure site safety and security. 

• The Facility Lighting Plan for operation of the LNG terminal outlines the lighting that 

would be installed at the facility including down-facing lights with shielding needed to 

meet regulatory standards and minimize fugitive lighting.  Facility lighting would be 

chosen to minimize the horizontal emission of light away from intended areas, and 

shielding would help minimize impacts on birds (e.g., eastern black rail) and other wildlife 

while providing the illumination needed to ensure security and safe operation of the 

facility. 

4.1.5.3 Determination of Effect 

Construction and operation of the Project would impact 35.7 acres of suitable habitat for the eastern 

black rail.  However, given that the eastern black rail has not been observed within the Project Site during 

wintering bird surveys in March 2016, that suitable habitat is common in the region, and that 83.9 acres (in 

addition to the portion of the PEM wetland in the center of the Project Site characterized as open water) of 

suitable habitat would be undisturbed within the Project Site, impacts from the Project are not expected to 

have a measurable effect on the species.  With implementation of Texas LNG’s proposed measures, we 

have determined that the Project is not likely to jeopardize the continued existence of the eastern black rail.  

4.2 MAMMALS 

4.2.1 Ocelot 

Suitable habitat for the ocelot within the Project Site includes areas of loma deciduous shrubland, 

loma evergreen shrubland, and loma grassland habitats, as depicted on figures 3.3-5 and 4.2-1.  However, 

areas of potentially suitable habitat within the Site are fragmented and isolated from nearby large blocks of 

intact habitats on all sides by SH 48, tidal flats, dredged material PAs, and the Brownsville Ship Channel.  

The Laguna Atascosa NWR, part of the South Texas Refuge Complex, is located across SH 48 from the 

Project Site.  Although the exact number of ocelots is unknown (due to ongoing changes in population size 

and the elusive nature of the species), there are currently 15 ocelots with tracking collars in the Laguna 

Atascosa NWR population (FWS, 2016).  The FWS confirmed that the Project Site is neither considered to 

contain or be part of a larger block of suitable breeding habitat for ocelots, nor have collared ocelots been 

tracked on the Project Site.  However, the ocelot may use the Project Site for foraging and movement 
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between preferred habitats.  Biological surveys conducted in October 2015 documented feline tracks within 

the Site that are typical of ocelot, based on the shape of the metacarpal pad and overstep.  Positive 

identification of the tracks was not possible due to the condition of the tracks and known occurrence of 

bobcats within the Project Site, which have similar tracks. 

4.2.1.1 Potential Impacts 

If present within the Action Area, ocelot could be affected by a reduction in foraging/transient 

habitats within the Project Site; increased noise, lighting, and human activity; and mortality due to 

interaction with roadway traffic.  These potential impacts are described below.   

A total of 132.5 acres of potentially suitable loma habitats are present within the Project Site, of 

which 103.4 acres would be impacted by construction of the Project.  As depicted on figure 4.2-1, the 

majority of the impacted habitat within the Project Site (63.6 acres of loma evergreen shrubland, 20.2 acres 

of loma grassland, and 14.7 acres of loma deciduous shrubland) would be permanently impacted by 

operation of the Project.  An additional 4.9 acres of habitat would be used for temporary workspace and 

laydown areas, which would be seeded, and allowed to revegetate following construction activities.  The 

remaining 29.1 acres of loma habitats within the Site would be undisturbed by construction activities.  

Although 34.0 acres of loma habitats within the Site would be either undisturbed or allowed to revegetate, 

these areas would no longer provide potentially suitable foraging/transient habitats for the ocelot and Gulf 

Coast jaguarundi (see section 4.2.2) due to their small size and isolation from other tracts of suitable habitat.  

The loss of 132.5 acres of potentially suitable foraging/transient habitats within the Project Site represents 

less than 1 percent of the approximately 19,200 acres of dense thornscrub habitat within a 13.7-mile radius 

around the Laguna Atascosa NWR (FWS, 2010a).  In addition, the Lower Rio Grande Valley NWR, located 

south of the Project Site (see figure 3.3-3), encompasses almost 80,000 acres of federally protected land, 

including thornscrub and dense bunchgrass habitats that are suitable for and ocelot and jaguarundi (FWS, 

2013b).  Further, there are several programs underway focused on restoring suitable habitat for the 

jaguarundi and ocelot, including the following: 

• The Ocelot Habitat Restoration Plan was finalized by the Laguna Atascosa NWR in 2012, 

which targets areas for habitat restoration within the refuge (FWS, 2012). 

• The Burned Area Emergency Response program operated by the South Texas Refuge 

Complex provides funding for restoration of wildfire-affected areas involving invasive 

grass control and revegetation with native brush species in an effort to increase the amount 

of suitable jaguarundi and ocelot habitat on NWR managed lands. 

• The Lower Rio Grande Valley NWR and partners have been collaborating since 1979 to 

create a wildlife corridor that connects the Lower Rio Grande Valley NWR with the Laguna 

Atascosa NWR (FWS, 2015f).  A key purpose of the corridor is to connect habitats within 

the two refuges to facilitate the safe movement of ocelot, jaguarundi, and other wide-

ranging wildlife species.  The corridor is not yet complete and efforts to incorporate more 

lands into the corridor and to restore degraded lands within the corridor are ongoing 

(FWS, 2015f).  

Ocelots exhibit significant habitat plasticity, successfully adapting to agricultural or otherwise 

disturbed landscapes and dispersing widely in search of prey and/or undisturbed habitats (de Oliveira, 1998; 

Nowak, 1999).  As such, avoidance of, or displacement from the Project Site would not have a measurable 

effect on the ocelot. 
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Although the ocelot is less sensitive to elevated noise and human activity than the jaguarundi (see 

section 4.2.2.1), it is expected that if an ocelot is present within the Action Area when construction activities 

commence, it would likely be permanently displaced to nearby areas of suitable habitat within the Laguna 

Atascosa NWR.  However, because potential use of the Project Site is currently limited to transient 

individuals, permanent displacement from the Project Site is not expected to have an adverse effect on the 

species. 

The three major threats to the ocelot population include loss of habitat, road mortalities, and genetic 

isolation (Haines et al., 2005a).  There is potential for increased vehicle traffic along SH 48 to result in the 

injury of ocelot.  Collisions with motor vehicles account for approximately 45 percent of ocelot mortality 

followed by 35 percent from natural causes, and the remaining 20 percent are unknown (Haines 

et al., 2005b).  However, traffic associated with construction and operation of the Project would largely 

occur during daytime hours, when the ocelot is inactive.  In addition, the conversion of suitable 

foraging/transient habitat within the Project Site would further reduce the likelihood of ocelots crossing 

SH 48, thereby minimizing the potential for vehicle strike.  Further, the facility fence would not extend all 

the way to SH 48; therefore, it is possible for transient individuals to get around the Project Site without 

having to cross SH 48.  Finally, ocelot moving between areas of suitable habitat may utilize an existing 

underpass beneath SH 48, which was constructed at a known ocelot crossing of the Brownsville Ship 

Channel 3.8 miles west of the Project Site, thereby avoiding the potential for collision with Project-related 

traffic.  Therefore, the Project would not further contribute to ocelot population declines through increased 

genetic isolation.  

4.2.1.2 Mitigation Measures 

Texas LNG has proposed the following measures to avoid or minimize project-related impacts on 

wildlife, including the ocelot: 

• During preliminary Project planning, Texas LNG concentrated and collocated Project 

facilities to minimize the Project footprint to the maximum extent practicable. 

• Texas LNG would implement a training and awareness program for all personnel 

constructing or accessing the LNG terminal, which would teach personnel about the natural 

history and endangerment factors for the ocelot, and the responsibilities of personnel in 

preventing vehicular impacts on the species. 

• The Facility Lighting Plan for operation of the LNG terminal outlines the lighting to be 

installed at the facility, including downfacing lights with shielding needed to meet 

regulatory standards and minimize fugitive lighting.  Facility lighting would be chosen to 

minimize the horizontal emission of light away from intended areas, and shielding would 

help minimize impacts on nocturnal wildlife (e.g., ocelot) while providing the illumination 

needed to ensure security and safe operation of the facility. 
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Figure 4.2-1 Impacts on Suitable Habitat for the Ocelot and Gulf Coast Jaguarundi Within the Project Site 
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4.2.1.3 Determination of Effect 

Habitats that would be impacted by the Project are limited to supporting foraging or transient 

ocelots due to isolation from larger areas of suitable habitat.  Habitat modification due to the Project would 

result in a reduction in suitable habitat of less than 1 percent within the region, which is not expected have 

a measurable effect on the species because the ocelot exhibits a high level of habitat plasticity and is able 

to traverse long distances in search of suitable habitat and prey.   

Texas LNG would implement a training and awareness program for all personnel accessing the 

Project Site, which would teach personnel about the natural history and endangerment factors for the ocelot 

and the responsibilities of personnel in preventing vehicular impacts. 

While the ocelot may occur within the Project Site, it is likely rare and limited to transient 

individuals.  As discussed further in section 6.0, the cumulative section of this BA was originally prepared 

in accordance with Section 7 of the ESA and did not include future federal actions (projects with a federal 

nexus) that are unrelated to the proposed action.  However, at the direction of the FWS, future federal 

actions including the Annova LNG Project and the Rio Grande LNG Project are now included for 

consideration by the FWS.  Due to their proximity to existing wildlife corridors as well as the proximity of 

the proposed Project to these wildlife corridors, we have determined that if these projects were constructed, 

it would result in a significant cumulative impact on ocelot habitat.  Although the Texas LNG Project alone 

would not have a significant impact on the ocelot, based on the cumulative effect analysis, including future 

federal actions, and as directed by the FWS, we have determined that the Project is likely to adversely affect 

the ocelot.  

4.2.2 Gulf Coast Jaguarundi 

Field surveys identified potentially suitable foraging and transient habitat for the Gulf Coast 

jaguarundi within lomas (loma deciduous shrubland, loma evergreen shrubland, and loma grassland 

habitats) at the Project Site (figure 3.3-5).  The Gulf Coast jaguarundi is exceedingly rare in south Texas 

and the last confirmed sighting of the species in the area was in 1986.  Staff from the Laguna Atascosa 

NWR acknowledge that confirmed sightings of the jaguarundi are rare; however, the species has been 

detected on the refuge in the past and is still considered to occur in the area. 

4.2.2.1 Potential Impacts 

If present within the Action Area, Gulf Coast jaguarundi could be affected by a reduction in 

foraging/transient habitats within the Project Site, increased noise and human activity, and mortality due to 

increased interaction with roadway traffic.  These potential impacts are described below. 

As discussed in section 4.2.1.1, the loss of 132.5 acres of potentially suitable foraging/transient 

habitats within Project Site represents less than 1 percent of the approximately 19,200 acres of dense 

thornscrub habitat within a 13.7-mile radius around the Laguna Atascosa NWR and approximately 

0.1 percent of the federally protected land associated with the South Texas Refuge Complex.  In addition, 

several programs underway are focused on restoring suitable habitat for the jaguarundi and ocelot 

(section 4.2.1.1).   

Because of the availability of large tracts of suitable (and in some cases higher quality) habitat in 

nearby protected areas and on other privately-owned sites, it is expected that the loss of foraging/transient 

habitat at the Project Site would not adversely impact the Gulf Coast jaguarundi.  The jaguarundi is more 

sensitive to disturbance and more specific in its habitat preferences than other cat species in Texas, such as 

ocelot (FWS, 2013).  As a result, it is expected that if a jaguarundi is present within the Action Area when 
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construction activities commence, it would likely be permanently displaced to nearby areas of suitable 

habitat within the Laguna Atascosa NWR due to increased noise and human activity.  However, because 

potential use of the Project Site is currently limited to transient individuals, permanent displacement from 

the Site is not expected to have a measurable effect on the species.  There is potential for increased vehicle 

traffic along SH 48 to result in the injury of Gulf Coast jaguarundi.  Collisions with motor vehicles are a 

known cause of mortality for jaguarundi in Texas (FWS, 2013).  However, because the species is primarily 

active during the day, the risk of road mortality is lower for jaguarundi than for nocturnal species, as they 

are more visible to drivers.  An underpass has been constructed under SH 48, 3.8 miles west of the Project 

Site, to facilitate safe road crossing by jaguarundi and other species.  Further, as mentioned above for the 

ocelot, the facility fence would not extend all the way to SH 48; therefore, it is possible for transient 

individuals to get around the Project Site without having to cross SH 48.  The conversion of suitable 

foraging/transient habitat within the Project Site and absence of suitable habitat for this species adjacent to 

the Project Site would further reduce the likelihood of jaguarundis crossing SH 48, thereby minimizing the 

potential for vehicle strikes. 

4.2.2.2 Mitigation Measures 

Texas LNG has proposed the following measures (similar to those measures proposed for the 

ocelot) to avoid or minimize Project-related impacts on the Gulf Coast jaguarundi:  

• During preliminary Project planning, Texas LNG concentrated and collocated Project 

facilities to minimize the Project footprint to the maximum extent practicable.  

• Texas LNG would implement a training and awareness program for all personnel 

constructing or accessing the LNG terminal, which would teach personnel about the natural 

history and endangerment factors for the Gulf Coast jaguarundi, and the responsibilities of 

personnel in preventing vehicular impacts on the species.  

4.2.2.3 Determination of Effect 

While Gulf Coast jaguarundi are more sensitive than the ocelot to human activity and typically 

more active during the day, it is rare in the Project area and the Project Site would be likely limited for use 

by transient individuals.  Thus, potential impacts on Gulf Coast jaguarundi and the measures that Texas 

LNG would implement to minimize those impacts would be the same as discussed above for the ocelot.  

Based on the impact minimization measures that Texas LNG would implement, as well as the rarity of the 

species,  we have determined that the Project is not likely to adversely affect the Gulf Coast jaguarundi.  

The FWS concurred with this determination in a letter dated February 8, 2019. 

4.2.3 Sperm Whale 

Due to their preference for deep, offshore waters and their relative rarity in Texas waters, the 

occurrence of sperm whales within the Action Area is limited to the portion of the LNG carrier transit route 

through the Gulf of Mexico between the Brownsville Ship Channel and the EEZ.  Potential impacts on the 

sperm whale from increased vessel transit through the Gulf of Mexico (74 LNG carriers are expected to 

call on the LNG terminal annually during operation of the Project) include vessel-whale strikes and spills 

or leaks of hazardous materials.   

When in the ocean, LNG carriers would travel at approximately 20 knots.  Although interaction 

with sperm whales is highly unlikely due to the limited amount of time this species spends near the surface, 

it is possible that a vessel could strike a whale resulting in injury or mortality.  To minimize the likelihood 

of a whale strike, Texas LNG would provide ship captains with the NMFS Vessel Strike Avoidance 
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Measures and Reporting for Mariners (2008) and would advocate compliance with the measures identified 

in the document, such as: 

• Vessel operators and crews shall maintain a vigilant watch for marine mammals to avoid 

striking sighted protected species.  

• When whales are sighted, maintain a distance of 100 yards or greater between the whale 

and the vessel.  

• When small cetaceans are sighted while a vessel is underway (e.g., bow-riding), attempt to 

remain parallel to the animal’s course.  Avoid excessive speed or abrupt changes in 

direction until the cetacean has left the area.  

• Reduce vessel speed to 10 knots or less when mother/calf pairs, groups, or large 

assemblages of cetaceans are observed near an underway vessel, when safety permits.  A 

single cetacean at the surface may indicate the presence of submerged animals in the 

vicinity; therefore, prudent precautionary measures should always be exercised.  The vessel 

shall attempt to route around the animals, maintaining a minimum distance of 100 yards 

whenever possible. 

Spills, leaks, or accidental releases of fuels, lubricants, or other hazardous substances could 

potentially occur during vessel transit.  The sperm whale could be susceptible to the effects of spills either 

by direct encounter or ingestion of contaminated prey.  Fuel (e.g., diesel) used for vessel propulsion or 

auxiliary/emergency generators could potentially spill or leak.  However, fuel on each ship is protected by 

the vessel’s double hull.  Furthermore, every oil tanker of 150 gross tons and above, and all vessels of 400 

gross tons and above are required to maintain a Shipboard Oil Pollution Emergency Plan (SOPEP), in 

compliance with MARPOL 73/78 Consolidated Edition 2002 Annex 1 Regulation 26.  The SOPEP would 

contain measures to be implemented in the event of a petroleum release.   

Based on the limited occurrence of sperm whales in the Gulf of Mexico waters, the implementation 

of Vessel Strike Avoidance Measures and Reporting for Mariners, and maintenance of a SOPEP on each 

LNG carrier, we have determined that the Project may affect, but is not likely to adversely affect the sperm 

whale. 

4.2.4 Fin Whale 

Due to their preference for deep, offshore waters and their relative rarity in Texas waters, the 

occurrence of fin whales within the Action Area is limited to the portion of the LNG carrier transit route 

through the Gulf of Mexico between the Brownsville Ship Channel and the EEZ.  Potential impacts on the 

fin whale and measures that Texas LNG would take to minimize those impacts would be the same as 

described above for the sperm whale. 

Based on the limited occurrence of fin whales in the Gulf of Mexico waters, the implementation of 

Vessel Strike Avoidance Measures and Reporting for Mariners, and maintenance of a SOPEP on each LNG 

carrier, we have determined that the Project is not likely to adversely affect the fin whale. 

4.2.5 Sei Whale 

Due to their preference for deep, offshore waters and their relative rarity in Texas waters, the 

occurrence of sei whales within the Action Area is limited to the portion of the LNG carrier transit route 

through the Gulf of Mexico between the Brownsville Ship Channel and the EEZ.  Potential impacts on the 
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sei whale and measures that Texas LNG would take to minimize those impacts would be the same as 

described above for the sperm and fin whales. 

Based on the limited occurrence of sei whales in the Gulf of Mexico waters, the implementation of 

Vessel Strike Avoidance Measures and Reporting for Mariners, and maintenance of a SOPEP on each LNG 

carrier, we have determined that the Project is not likely to adversely affect the sei whale. 

4.2.6 Blue Whale 

Due to their preference for deep, offshore waters and their relative rarity in Texas waters, the 

occurrence of blue whales within the Action Area is limited to the portion of the LNG carrier transit route 

through the Gulf of Mexico between the Brownsville Ship Channel and the EEZ.  Potential impacts on the 

blue whale and measures that Texas LNG would take to minimize those impacts would be the same as 

described above for the sperm, fin, and sei whales. 

Based on the limited occurrence of blue whales in the Gulf of Mexico waters, the implementation 

of Vessel Strike Avoidance Measures and Reporting for Mariners, and maintenance of a SOPEP on each 

LNG carrier, we have determined that the Project is not likely to adversely affect the blue whale. 

4.2.7 Gulf of Mexico Bryde’s Whale 

As discussed in section 3.3.2.6, the Gulf of Mexico Bryde’s whale prefers warmer waters than the 

other listed whales and is also known to approach vessels, increasing their risk of vessel strikes.  However, 

a majority of the documented occurrences are in northeastern Gulf of Mexico and no occurrences have been 

documented west of Louisiana’s coast.  Due to their preference for deep, offshore waters and relative rarity 

in Texas waters, the potential occurrence of Gulf of Mexico Bryde’s whale within the Action Area is limited 

to the portion of the LNG carrier transit route through the Gulf of Mexico between the Brownsville Ship 

Channel and the EEZ.  Potential impacts on the Gulf of Mexico Bryde’s whale and measures that Texas 

LNG would take to minimize those impacts would be the same as described above for the other listed 

whales. 

Based on the limited occurrence of Gulf of Mexico Bryde’s whales in the Gulf of Mexico waters 

along the Texas coast, the implementation of Vessel Strike Avoidance Measures and Reporting for Mariners 

and maintenance of a SOPEP on each LNG carrier, we have determined that the Project is not likely to 

adversely affect the Gulf of Mexico Bryde’s whale. 

4.2.8 West Indian Manatee 

Potential for the West Indian manatee to occur within the Action Area is limited to the portion of 

the vessel transit routes through the Brownsville Ship Channel between Laguna Madre and South Bay, as 

depicted in figure 3.3-6.  This portion of the transit area is between suitable areas of seagrass habitats that 

could be utilized by the manatee.  

However, given the limited and transient occurrence of West Indian manatees in Texas coastal 

waters, the presence of the West Indian manatee is expected to be extremely rare.  Although unlikely, 

seagrass habitats adjacent to vessel transit routes could support transient manatees.  During construction 

and operation of the Project, barges, support vessels, and LNG carriers would call on the LNG terminal, 

increasing ship traffic within the Brownsville Ship Channel and Gulf of Mexico.  Potential impacts on West 

Indian manatees from increased vessel traffic through these areas include vessel strikes, increased turbidity 

levels, accidental spills or leaks of hazardous materials, and pile driving.  To minimize impacts on West 

Indian manatees and other protected marine species from in-water construction activities we are 
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recommending that Texas LNG utilize biological monitors during all in-water activities (see our 

recommendation in section 7.0). 

Texas LNG estimates that construction of the Project would result in a total of approximately 

109 barge deliveries to the MOF.  During operation, 74 LNG carriers are expected to call on the LNG 

terminal per year. 

As discussed further in the final EIS, based on Texas Commission on Environmental Quality 

recommendations for total suspended solids (TSS), the target maximum TSS level was determined to be 

300 mg/l.  TSS levels for clays are anticipated to reach the Texas Commission on Environmental Quality 

level of 300 mg/l approximately 460 feet from the dredging activity.  Based on the results of the dredge 

plume propagation study conducted for the Project, turbidity is anticipated to be greatest during dredging 

of clays with moderate impacts in the immediate vicinity of dredge activities; however, TSS levels are 

anticipated to dissipate to acceptable levels within a relatively short distance (460 feet).  Based on the 

anticipated dissipation of TSS approximately 460 feet from dredging activities and the limited occurrence 

of the West Indian manatee in the Action Area, impacts on manatees are not anticipated to result from 

dredging activities. 

When transiting the Brownsville Ship Channel, vessels (barges, support vessels, and LNG carriers) 

would travel at a speed no greater than 8 knots (NMFS, 2013).  Manatees have relatively poor hearing 

sensitivity in the low frequency ranges associated with boat noise, so they often cannot hear boats 

approaching until they are too close to avoid an interaction (Gerstein, 2002).  To minimize the potential for 

interactions with manatees (and other federally listed species) and LNG carriers, Texas LNG would provide 

ship captains with the NMFS, Southeast Region’s Vessel Strike Avoidance Measures and Reporting for 

Mariners (2008) and would advocate compliance with the measures identified in the document. 

As discussed further in section 4.4.1.1, pile driving activities would take place 10 hours per day, 

six days per week.  Onshore pile driving would be conducted over approximately 13 months.  Driving piles 

in aquatic environments creates sound waves that can adversely impact marine life.  Most piles associated 

with construction of the LNG carrier dock and all of the MOF would be installed prior to dredging the 

maneuvering basin to reduce potential acoustic impacts on aquatic resources; however, 12, 48-inch-

diameter steel piles associated with the three southernmost mooring dolphins closest to the Brownsville 

Ship Channel would be installed in-water over an anticipated 12 days.  Texas LNG has proposed general 

measures to reduce potential impacts on sea turtles and marine mammals as a result from pile driving (e.g., 

the West Indian manatee) (see section 4.4.1.2).  Based on the relatively short duration of the installation of 

the three southernmost mooring dolphins closest to the Brownsville Ship Channel and the implementation 

of the measures listed in section 4.4.1.2, impacts on the West Indian manatee are not anticipated to result 

from pile driving activities. 

Spills, leaks, or accidental releases of fuels, lubricants, or other hazardous substances could 

potentially occur during vessel transit.  The West Indian manatee could be susceptible to the effects of spills 

either by direct encounter or ingestion of contaminated seagrass.  Fuel used for vessel propulsion or 

auxiliary/emergency generators could potentially spill or leak.  However, fuel on each LNG carrier will be 

protected by the vessel’s double hull.  Furthermore, each LNG carrier would maintain a SOPEP, which 

contains measures to be implemented in the event of a petroleum release.   

Based on the limited and transient occurrence of West Indian manatees in Texas coastal waters, the 

lack of suitable seagrass habitat within the Action Area, and with the implementation of the Vessel Strike 

Avoidance Measures and Reporting for Mariners and maintenance of a SOPEP on each LNG carrier, the 

likelihood of construction or operation of the Project impacting the manatee is negligible.  Therefore, we 

have determined that the Project is not likely to adversely affect the West Indian manatee. 
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4.3 FLOWERING PLANTS 

4.3.1 South Texas Ambrosia 

Species-specific surveys were conducted for South Texas ambrosia during the species’ flowering 

season within loma habitats at the Project Site in October 2015 (as described in section 3.3.3.1).  South 

Texas ambrosia was not documented during the survey effort, although plant community associates for this 

species were documented within the Project Site, which indicates potential suitability of habitat within the 

Project Site to support South Texas ambrosia.  

4.3.1.1 Potential Impacts 

If present within the Project Site, South Texas ambrosia could be affected by clearing associated 

with construction activities, stormwater discharges, and spills or leaks of hazardous materials.  These 

potential impacts are described below. 

Construction and operation of the Project would directly impact 103.4 acres of loma habitats within 

the Project Site.  As depicted on figure 4.3.1-1, the majority of the impacted habitat (53.9 acres of loma 

evergreen shrubland, 16.0 acres of loma grassland, and 10.9 acres of loma deciduous shrubland) would be 

permanently converted to industrial use associated with the LNG terminal, respectively.  An additional 4.9 

acres of habitat would be used for temporary workspace and laydown areas, which would be seeded, and 

allowed to revegetate following construction activities.  The remaining 29.1 acres of potentially suitable 

loma habitats for South Texas ambrosia within the Project Site would be undisturbed. 

Stormwater discharges associated with construction and operation of the Project could result in the 

introduction of soils from within the construction footprint to adjacent areas of potentially suitable habitat 

for South Texas ambrosia.  To minimize the potential for erosion and sedimentation impacts on adjacent 

loma habitats, land disturbing activities would be conducted in compliance with the EPA’s National 

Pollution Discharge Elimination System Construction General Permit for stormwater discharges and a 

Project–specific SWPPP, as required under the Clean Water Act. 

Suitable habitat for South Texas ambrosia within the Project Site could be impacted during 

construction and operation of the Project through the accidental release of hazardous substances, such as 

lubricants or fuel.  To minimize this potential, Texas LNG would adhere to its SPRP, which addresses 

personnel training, secondary containment design, hazardous substance storage and disposal procedures, 

refueling areas, spill response procedures, mitigation measures, and the Best Management Practices 

designed to reduce or eliminate potential adverse impacts on sensitive resources resulting from a spill. 

4.3.1.2 Mitigation Measures 

Texas LNG has not proposed any mitigation measures specific to South Texas ambrosia, as species-

specific surveys for the plant indicated it was not present on the Project Site (see section 3.3.3.1); however, 

general mitigation measures to reduce the potential impacts from construction on sensitive resources apply 

to this species as well.  Measures to be implemented by Texas LNG include the following: 

• During preliminary Project planning, Texas LNG concentrated and collocated Project 

facilities to minimize the Project footprint to the maximum extent practicable. 

• Approximately 29.1 acres of suitable habitat for South Texas ambrosia within loma 

grassland (15.5 acres), loma evergreen shrubland (8.9 acres), and loma deciduous 

shrubland (4.7 acres) habitats would be undisturbed within the Project Site. 
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• The Project-specific ECP and SWPPP would be implemented to avoid impacts on suitable 

loma habitats for South Texas ambrosia beyond the approved construction footprint. 

• The Project-specific SPRP would be implemented to minimize the potential for an 

accidental release of hazardous materials and ensure adequate spill response procedures 

are in place in the event of a release. 

4.3.1.3 Determination of Effect 

As described in section 3.3.3.1, South Texas ambrosia is not present within the Project Site.  As 

such, we have determined that the Project would have no effect South Texas ambrosia. 

4.3.2 Texas Ayenia 

Species-specific surveys were conducted for Texas ayenia during the species’ flowering season 

within loma habitats at the Project Site in October 2015.  Texas ayenia was not documented during the 

survey effort, although plant community associates for this species were documented in the Project Site, 

which indicates suitability of habitat within the Project Site to support Texas ayenia. 

4.3.2.1 Potential Impacts and Mitigation Measures 

If present within the Project Site, Texas ayenia could be affected by clearing associated with 

construction activities, stormwater discharges, and spills or leaks of hazardous materials.  These potential 

impacts would be similar to those described in section 4.3.1.1 for South Texas ambrosia.  Texas LNG has 

not proposed any mitigation measures specific to Texas ayenia; however, the mitigation measures described 

in section 4.3.1.2 that apply to South Texas ambrosia would apply to this species as well.  

4.3.2.2 Determination of Effect 

Based on the overall rarity of the species, documented occurrence of Texas ayenia within Cameron 

County being limited to one population on private property and isolated individuals along the Arroyo 

Colorado (FWS, 2014c), and the negative findings for species-specific surveys conducted within the Project 

Site, Texas ayenia is not anticipated to be present within the Project Site.  Therefore, we have determined 

that the Project would have no effect on the Texas ayenia. 

4.4 SEA TURTLES 

4.4.1 Species 

Of the five species of sea turtles known to occur within the Action Area, four are relatively common 

in Texas waters (green, hawksbill, Kemp’s ridley, and loggerhead sea turtles), where they primarily inhabit 

shallow, inner continental shelf waters of the Gulf of Mexico, close to the coast (COE, 2013).  Of these 

four species, hawksbill sea turtles occur the least frequently.  Sighted individuals are usually post-hatchlings 

and juveniles that come to Texas from nesting beaches in Mexico and are often found in association with 

stone jetties (NMFS and FWS, 2013a).  Leatherback turtles are rare in Texas and when they do occur, they 

are found in deep offshore waters in the Gulf of Mexico.  As described in section 3.3.4, no nesting habitat 

for any of the five sea turtles is present within the Action Area.   

In contrast with the regular occurrence of sea turtles within coastal portions of the Gulf of Mexico, 

sea turtles are occasionally documented near the entrance to the Brownsville Ship Channel and are very 

rarely documented further inland than the Laguna Madre and South Bay within the Brownsville Ship 
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Channel, due to a lack of seagrass or other preferred habitats (seagrass habitat is depicted on figure 3.3-6).  

It is thought that sea turtles within the waterway are transients avoiding disturbance or en route to preferred 

habitats (COE, 2013; Renaud et al., 1992). 

4.4.1.1 Potential Impacts 

Due to the potential presence of sea turtles within the Project Site and along vessel transit routes, 

the Project could directly affect sea turtles as a result of dredging, pile driving, and LNG carrier and other 

marine vessel transit (e.g., construction barges and tugboats).  In addition, Project-related noise, lighting, 

and human activity could result in disturbance and/or displacement of sea turtles; however, because sea 

turtle occurrence in the vicinity of the Project Site is rare and likely limited to transient individuals, these 

impacts would be negligible and are not further discussed. 

Potential effects from the Project would primarily be limited to impacts on green, Kemp’s ridley, 

and loggerhead turtles because of their more common presence within coastal portions of the Gulf of 

Mexico and outer portions of the Brownsville Ship Channel.  Potential impacts on sea turtles and measures 

Texas LNG would implement to avoid and minimize these impacts are described below. 

Dredging 

As described in additional detail in section 2.4.2.2, construction of the Project would require 

dredging of approximately 3.9 million cubic yards of material for construction of the maneuvering basin.  

Dredging would be accomplished over an 11-month period using a hydraulic cutterhead dredge.  Dredged 

materials would be transported to an upland PA on the south side of the Brownsville Ship Channel, where 

they would be placed and allowed to dewater.  

Dredging activities associated with the Project would be geographically limited to the maneuvering 

basin, approximately 5 miles from the Gulf of Mexico (figure 2.3-2).  As described above, sea turtles rarely 

occur in the portion of the Brownsville Ship Channel near the Project Site due to the disturbed nature of the 

channel and absence of seagrass and other suitable foraging habitats in the channel. 

Although unlikely due to the rarity near the Project Site, sea turtles could be injured or killed during 

dredging activities through contact with or entrainment in the dredge. The potential for injury of or mortality 

to sea turtles as a result of dredging is primarily limited to hopper dredging, which entrain turtles and other 

marine species because of the large suction tubes used to extract bottom sediments.  However, sea turtles 

easily avoid hydraulic cutterhead dredges due to the slow movement of the dredge (COE, 2013).  For this 

reason, the NMFS recommends the use of non-hopper dredges, particularly during sea turtle nesting and 

hatching periods (COE, 2013; NMFS, 2005). To further minimize the likelihood of injury or mortality to 

sea turtles as a result of dredging, a monitor trained in the identification of sea turtles and other federally 

listed marine species would ensure that sea turtles or other protected species are not present prior to the 

start of dredging activities.  Therefore, sea turtle injury or mortality as a result of dredging activities 

associated with the Project is unlikely.    

Another potential impact on sea turtles from dredging could be habitat degradation through a 

temporary decrease in water quality during and immediately following dredging activities.  Dredging 

activities suspend sediments in the water column, creating increased total suspended solids and turbidity, 

increased dissolved nutrient levels, and decreased dissolved oxygen levels within the waters surrounding 

the dredging activity.  The magnitude and spatial extent of these water quality effects varies widely 

depending on site conditions (e.g., background water and sediment quality, tidal exchange) and the dredging 

method used.  
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Proposed use of a hydraulic cutterhead dredge would minimize turbidity in the vicinity of the 

dredge activities because the turbid water is siphoned into the temporary pipeline along with the substrate.  

Implementation of the Texas LNG’s Project-specific ECP, would reduce the potential for and magnitude 

of water quality effects related to dredging even further.  

Texas LNG anticipates that maintenance dredging of the maneuvering basin would occur once 

every three to five years.  Potential impacts on sea turtles as a result of maintenance dredging would be 

similar to those described above for construction of the Project, but would be reduced due to a lower volume 

of material being removed.  

Pile Driving 

The installation of piles would be required to provide a firm base for the structures comprising the 

LNG terminal.  As discussed in section 2.4.2.2, pile driving activities are anticipated to occur up to 10 hours 

per day, 6 days per week.  Texas LNG would install most piles onshore (uplands and tidal flats) to support 

the liquefaction trains, LNG storage tanks, LNG carrier berthing dock, MOF, and other process equipment 

and structures.  Onshore piles would be driven by up to 10 impact pile drivers over an estimated 13 months.  

In-water pile driving would be required to install a total of 12 piles associated with the three southernmost 

mooring dolphins.  In-water pile installation would occur over a 12-day period.  In-water piles would be 

driven with vibratory pile drivers and finished with impact pile drivers, which may include both land-based 

and floating rigs. 

Underwater sound pressure levels generated by pile driving could affect sea turtles by causing 

decreased auditory sensitivity; loss of hearing; behavioral changes such as avoidance, which can increase 

energy expenditure, reducing overall fitness; or by masking acoustic cues that are important for evading 

predators or anthropogenic hazards (e.g., vessels, fishing equipment) (Bureau of Ocean Energy 

Management, 2012).  NMFS has developed guidelines for determining sound pressure level thresholds for 

sea turtles (NMFS, 2016b).  These thresholds are presented in table 4.4-1.  Avoidance behavior in response 

to seismic signals at levels between 166 and 179 dB has been observed (Moein et al., 1995; McCauley et 

al., 2000).   

TABLE 4.4-1 
Underwater Sound Thresholds for Sea Turtles 

Functional Hearing 
Group 

Underwater Sound Thresholds 

Vibratory Pile Driving – 
Behavioral Disturbance 

a 

Vibratory Pile 
Driving – Injury  

Impact Pile Driving 
– Behavioral 
Disturbance a 

Impact Pile 
Driving – Injury  

Sea Turtles 166 dB RMS 180 dB RMS 166 dB RMS 180 dB RMS 
____________________ 
a The root mean square exposure level is the square root of the average sound pressures over the duration of a pulse 

and represents the effective pressure and intensity produced by a sound source. 

Although sea turtles would be expected to largely avoid the Project area during pile driving 

activities, the potential exists for sea turtles to be injured during the first several strikes of the pile driving 

hammer, especially if the turtles are cold-stunned from cold weather events.  Texas LNG would reduce 

impacts on sea turtles as well as all marine species from pile driving by implementing the measures outlined 

in section 4.4.1.2.  In addition to pile driving, dredging can also result in increased underwater noise.  As 

discussed in the final EIS, operation of a hydraulic cutterhead dredge operating in the Project area would 

have an estimated sound pressure level at 1 meter of 172 dB re 1 μPa.  The anticipated distances at which 

the thresholds presented in table 4.4-1 would be expected to occur are presented in table 4.4-2. Texas LNG 

would implement measures to reduce underwater sound pressures during pile driving activities, including 

installation of cushion blocks and bubble curtains. The values presented in table 4.4-2 below are the 
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anticipated distances at which the thresholds would be exceeded with the implementation of the proposed 

measures to reduce underwater sound pressures.  

TABLE 4.4-2 
Calculated Distances to Underwater Noise Thresholds for Sea Turtles from Dredging and Mitigated In-water Pile 

Driving Texas LNG Project 

Activity 
Distance from Source in which Threshold would be Exceeded 

Injury (RMS) Behavioral Disturbance (RMS) 

Impact pile driving 71 feet 606 feet 

Vibratory pile driving 3 feet 28 feet 

Dredging 1 foot 8.2 feet 

____________________ 
a Peak = peak sound pressure 

As presented in table 4.4-2, injury to sea turtles during pile driving is anticipated to occur within 

71 feet and 3 feet for impact and vibratory pile driving, respectively, and within 1 foot during dredging.  To 

minimize impacts on sea turtles and other protected marine species from in-water construction activities we 

are recommending that Texas LNG utilize biological monitors during all in-water activities (see our 

recommendation in section 7.0).  

Vessel Transit 

Potential impacts on sea turtles resulting from increased vessel transit include injury or mortality 

due to vessel strikes, and accidental leaks or spills of hazardous materials.  During construction and 

operation of the Project, barges, support vessels, and LNG carriers would call on the LNG terminal, 

increasing ship traffic within the Brownsville Ship Channel and Gulf of Mexico.  Increased marine traffic 

could result in collisions with sea turtles; however, as discussed above for the West Indian manatee, vessel 

speeds are anticipated to be low and Texas LNG would provide ship captains with NMFS Southeast 

Region’s Vessel Strike Avoidance Measures and Reporting for Mariners (2008).   

Marine traffic associated with the Project could result in collisions with sea turtles, particularly in 

the navigation routes in the Gulf of Mexico approaching the Brownsville Ship Channel.  Sea turtles are 

most vulnerable to vessel strikes while foraging, swimming, and resting near the surface.  Most vessel 

strikes to sea turtles are from fast moving, small- to medium-sized vessels (NMFS, 2004).  As discussed in 

section 4.2.7, LNG vessels, barges, and support vessels would transit at speeds no greater than 8 knots 

within the Brownsville Ship Channel (NMFS, 2013).  As such, sea turtles can more readily avoid such 

vessels.  In addition, LNG carriers typically push large bow waves when they are in transit because of their 

design and large displacement tonnage, which push water and floating objects (including sea turtles) away 

from the vessel path.  Given the lack of known turtle concentration areas along the transit route, the rarity 

of sea turtles in the Brownsville Ship Channel, the substantial bow wave of the LNG carriers that would 

push any turtles that are present in the area from the vessel pathway, and the relatively low number of LNG 

carrier visits per year, Project-related vessel transit is not expected to result in injury or mortality of sea 

turtles.  Nevertheless, to minimize the potential for interactions with sea turtles (and other federally listed 

species), Texas LNG would provide ship captains with the NMFS, Southeast Region’s Vessel Strike 

Avoidance Measures and Reporting for Mariners (2008) and would advocate compliance with the measures 

identified in the document.   

As discussed in section 4.2.7, spills, leaks, or accidental releases of fuels, lubricants, or other 

hazardous substances could potentially occur during construction and operation of the Project.  If a spill or 



   

 C-117 Effect Analysis 

leak were to occur in the maneuvering basin or along the vessel transit route, sea turtles could be susceptible 

to the effects of spills either by direct encounter or ingestion of contaminated seagrass or prey species.  Fuel 

used for vessel propulsion or auxiliary/emergency generators could potentially spill or leak.  However, 

Texas LNG would implement its SPRP and Spill Prevention, Containment, and Countermeasure Plans, and 

the fuel on each ship is protected by the vessel’s double hull.  Furthermore, every oil tanker of 150 gross 

tons and above and all vessels over 400 gross tons would maintain a SOPEP, which contains measures to 

be implemented in the event of a petroleum release. 

4.4.1.2 Mitigation Measures 

Texas LNG proposes mitigation measures specific to sea turtles as well as general measures to 

reduce the potential impacts from construction and operation on sea turtles.  Measures that will be 

implemented by Texas LNG include the following: 

• Dredging 

o Hopper dredges would not be used during construction or maintenance dredging. 

o A monitor trained in the identification of federally listed species would ensure that 

sea turtles are not present prior to the start of dredging activities. 

• Pile Driving 

o Texas LNG would conduct the majority of pile driving activities from land (prior 

to dredging the maneuvering basin); driving piles into the substrate, rather than 

open water would result in sound energy being absorbed by the mudflat and not 

transmitted directly to the water, which would result in a reduced underwater noise 

impact. 

o In-water pile driving activities would be limited to the installation of 12 piles 

associated with the three southernmost mooring dolphins. 

o Soft starts would be used, gradually increasing the intensity of pile driving 

activities, to allow sea turtles to leave the area. 

o Pile drivers would minimize impact energy to the extent feasible in order to lower 

underwater sound pressure levels. 

o Cushion blocks and/or bubble curtains would be used during in-water pile 

installation to minimize underwater sound pressure levels. 

• Vessel Transit 

o Texas LNG would provide ship captains with the NMFS, Southeast Region’s 

Vessel Strike Avoidance Measures and Reporting for Mariners (2008) and would 

advocate compliance with the measures identified in the document. 

o Each LNG carrier would maintain a SOPEP, which contains measures to be 

implemented in the event of a petroleum release.  
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4.4.1.3 Determination of Effect 

Given the rarity of sea turtles to be present within the Project Site as well as the implementation of 

avoidance and minimization measures described above both during Project construction and operation of 

the LNG carriers, we have determined that the Project is not likely to adversely affect the green, hawksbill, 

Kemp’s ridley, leatherback, or loggerhead sea turtles while in the marine environment.  Further, based on 

habitat present at the Project Site, as well as known nesting locations for these species, we have determined 

that the Project would have no effect on nesting sea turtles.   

4.4.2 Designated Critical Habitat 

As discussed in section 3.3.4, there is potential for loggerhead sea turtles to occur within the 

Brownsville Ship Channel and along vessel transit routes in the Gulf of Mexico.  Consultations with NMFS 

also indicated that there is potential for vessels to divide floating Sargassum designated as critical habitat 

for loggerhead sea turtles in the Gulf of Mexico (Designated Critical Habitat Unit LOGG-S-02).  However, 

NMFS also indicated that these impacts would be temporary and the Sargassum habitat would continue to 

serve as developmental and foraging habitat for loggerhead sea turtles. 

Although very unlikely, LNG carrier transit could also result in the accidental release of hazardous 

materials to Sargassum habitat.  As discussed in previous sections, to minimize the potential for a spill, 

leak, or accidental release of hazardous substances, each LNG carrier would maintain a SOPEP, which 

contains measures to be implemented in the event of a petroleum release, as mentioned above in previous 

sections.  Implementation of the SOPEP would substantially reduce the potential for degradation of 

designated critical habitat for loggerhead sea turtles.  

LNG carriers and heavy load carrier shipments would use established shipping lanes through the 

Gulf of Mexico that are already subject to frequent vessel transit.  Furthermore, given the temporary nature 

of potential damage and maintenance of a SOPEP, vessel transit through designated critical habitat is 

expected to have negligible impacts on Sargassum habitat.  Therefore, we have determined that construction 

and operation of the Texas LNG Project would result in no adverse modification of designated critical 

habitat for the loggerhead sea turtle. 
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5.0 SUMMARY OF EFFECT DETERMINATIONS 

The effects analysis presented in section 4 of this BA resulted in a determination that the Project is 

not likely to adversely affect 16 of the federally listed species, would have no effect on two species, and 

that no adverse modification of designated critical habitat would occur.  These determinations are based on 

the implementation of the design controls and mitigation measures that Texas LNG would incorporate 

during construction and/or operation of the Project.  Table 5.0-1 provides the determination of effect for 

each species and summarizes the rationale for each determination. 
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TABLE 5.0-1 
Texas LNG Project Summary of Effect Determination 

Common Name 
Scientific Name 

Listing Status Agency 
Jurisdiction 

Determination of 
Effect Rationale 

Birds 
Northern aplomado 
falcon 

Falco femoralis 
septentrionalis 

E FWS Take Covered under 
99-year Safe Harbor 

Agreement 

• Foraging habitat for the northern aplomado falcon occurs at the Project Site within 
salt and brackish high tidal marsh, sea ox-eye daisy flat, salty prairie, and loma 
grassland habitats. 

• No suitable stick nests are present within the Project Site. 
• Cumulative impacts on this species would be significant.  However, the northern 

aplomado falcon is already covered under a 99-year Safe Harbor Agreement and 
associated 10(a)(1)(A) permit that allows development to take northern aplomado 
falcons in the area around the Port of Brownsville. 

• The Project would result in the following impacts on suitable foraging habitat for the 
northern aplomado falcon: 
o Permanent conversion of 119.1 acres. 
o Temporary impacts on 20.0 acres, which would be reseeded and allowed to 

revegetate. 
• Approximately 168.7 acres of potentially suitable foraging habitat for this species 

within the Project Site would remain undisturbed. 
Piping Plover 

Charadrius melodus 

T FWS NLAA • Suitable foraging, roosting, and sheltering habitats for wintering piping plovers 
occur within the tidal flats and adjacent upland areas at the Project Site. 

• The Project would result in the following impacts on suitable wintering habitat for 
the piping plover: 
o Permanent conversion of 42.0 acres to industrial use. 
o Temporary impacts on 1.8 acres, which would be reseeded and allowed to 

revegetate. 
• Approximately 120.6 acres of potential piping plover wintering habitat within the 

Project Site would remain undisturbed. 
• Indirect impacts of the Project on wintering piping plovers include disturbance and 

displacement from the Action Area during construction activities due to increased 
noise, lighting, and human activity. 

• Wintering habitat for the piping plover is common and plentiful in the vicinity of the 
Project Site.  Although the piping plover could be displaced to nearby similar 
habitats, construction and operation of the Project would not adversely affect the 
species in any measurable way. 

CH FWS NAM • Designated Critical Habitat for wintering piping plover (Unit TX-1: South Bay and 
Boca Chica) occurs across the Brownsville Ship Channel from the Project Site. 

• Critical Habitat Unit TX-1 is currently used for dredged material placement by the 
COE.  The FWS has verified that the PCEs of designated critical habitat for 
wintering piping plover are not present within these PAs due to the land being 
raised as a result of dredged material placement.  Therefore, the Project would 
not result in adverse modification of designated critical habitat. 
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TABLE 5.0-1 
Texas LNG Project Summary of Effect Determination 

Common Name 
Scientific Name 

Listing Status Agency 
Jurisdiction 

Determination of 
Effect Rationale 

Red knot 
Calidris canutus 
rufa 

T FWS NLAA • Migratory stopover and wintering habitats for the red knot occur within tidal flats at 
the Project Site. 

• The Project would result in the following impacts on suitable migratory stopover and 
wintering habitats for the red knot: 
o Permanent conversion of 42.0 acres to industrial use. 
o Temporary impacts on 1.8 acres, which would be reseeded and allowed to 

revegetate. 
• Approximately 120.6 acres of potential red knot habitat within the Project Site would 

remain undisturbed. 
• Indirect impacts of the Project on wintering red knots include disturbance and 

displacement from the Action Area during construction activities due to increased 
noise, lighting, and human activity. 

• Red knot migratory stopover and wintering habitats are common and plentiful in the 
region. Although the red knot could be displaced to nearby similar habitats, 
construction and operation of the Project would not adversely affect the species in 
any measurable way. 

Whooping Crane 
Grus americana 

P FWS NLAA • Wintering habitat for the whooping crane occur within tidal flats, sea ox-eye daisy 
flats, salt and brackish high tidal marsh, and salty prairie at the Project Site. 

• The Project would result in the following impacts on suitable wintering habitat for the 
whooping crane: 
o Permanent conversion of 140.9 acres to industrial use. 
o Temporary impacts on 18.9 acres, which would be reseeded and allowed to 

revegetate. 
• Approximately 273.8 acres of potential whooping crane habitat within the Project Site 

would remain undisturbed. 
• Indirect impacts of the Project on wintering whooping cranes include disturbance and 

displacement from the Action Area during construction activities due to increased 
noise, lighting, and human activity. 

• Whooping crane wintering habitat is common and plentiful in the region. Although 
the whooping crane could be displaced to nearby similar habitats, construction and 
operation of the Project would not adversely affect the species in any measurable 
way. 
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TABLE 5.0-1 
Texas LNG Project Summary of Effect Determination 

Common Name 
Scientific Name 

Listing Status Agency 
Jurisdiction 

Determination of 
Effect Rationale 

Eastern black rail 
Laterallus 
jamaicensis 
jamaicensis 

P FWS NLTJ • Suitable foraging, breeding, and sheltering habitat occur within salt and brackish high 
tidal marsh and the portion of the PEM wetland in the center characterized as open 
water within the Project Site. 

• The Project would result in the following impacts on suitable habitat for the Eastern 
black rail: 
o Permanent conversion of 31.9 acres to industrial use. 
o Temporary impacts on 3.8 acres, which would be reseeded and allowed to 

revegetate. 
• Approximately 83.9 acres (in addition to the portion of the PEM wetland in the center 

of the Site characterized as open water) of potential eastern black rail habitat within 
the Project Site would remain undisturbed. 

• Indirect impacts of the Project on wintering and resident eastern black rails include 
disturbance and displacement from the Action Area during construction activities due 
to increased noise, lighting, and human activity. 

• Suitable habitat for the eastern black rail is common and plentiful in the vicinity of the 
Project Site.  Although the eastern black rail could be displaced to nearby similar 
habitats, construction and operation of the Project would not adversely affect the 
species in any measurable way. 
 

Mammals 
Gulf Coast jaguarundi 

Herpailurus (=felis) 
yagouaroundi 
cacomitli 

E FWS NLAA • Potential foraging and transient habitat for the Gulf Coast jaguarundi at the Project 
Site occurs in loma habitats (loma deciduous shrublands, loma evergreen 
shrublands, and loma grasslands). 

• Jaguarundi are exceedingly rare in south Texas and the last confirmed sighting of 
the species in the area was in 1986, although unconfirmed sightings of the species 
within the Laguna Atascosa NWR have occurred. 

• The Project would result in the following impacts on suitable foraging/transient 
habitats for the Gulf Coast jaguarundi: 
o Permanent conversion of 98.5 acres. 
o Temporary impacts on 4.9 acres, which would be reseeded and allowed to 

revegetate. 
o Roughly 29.1 acres of potential foraging/transient habitat for this species at the 

Project Site would remain undisturbed. 
o Temporary workspaces and undisturbed areas would no longer provide 

potentially suitable habitat due to their small size and isolation from other tracts 
of suitable habitat. 

• Indirect impacts of the Project on jaguarundi include disturbance and displacement 
from the Project Site and areas immediately surrounding Project activities due to 
increased noise and human activities. 

• Large expanses of thornscrub habitats are present in the immediate vicinity of the 
Project Site, including at the Laguna Atascosa NWR where habitat management and 
restoration activities for this species are ongoing. 
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TABLE 5.0-1 
Texas LNG Project Summary of Effect Determination 

Common Name 
Scientific Name 

Listing Status Agency 
Jurisdiction 

Determination of 
Effect Rationale 

Ocelot 
Leopardus (=felis) 
pardalis 

E FWS LAA • Potential foraging and transient habitat for the ocelot occurs in the loma habitats 
(loma deciduous shrublands, loma evergreen shrublands, and loma grasslands) at 
the Project Site. 

• The Project Site is not considered to contain or be part of a larger block of suitable 
breeding habitat for ocelot due to the fragmented nature of the habitat at the Project 
Site and surrounding area. 

• The Project would result in the following impacts on suitable foraging/transient 
habitats for the ocelot: 
o Permanent conversion of 98.5 acres. 
o Temporary impacts on 4.9 acres, which would be reseeded and allowed to 

revegetate. 
o Roughly 29.1 acres of potential foraging/transient habitat for this species at the 

Project Site would remain undisturbed. 
o Temporary workspaces and undisturbed areas would no longer provide 

potentially suitable habitat due to their small size and isolation from other tracts 
of suitable habitat. 

• Indirect impacts of the Project on ocelot include disturbance and displacement from 
the Project Site and areas immediately surrounding Project activities due to 
increased noise and human activities. 

• Increased truck traffic associated with the Project, particularly during construction 
and after dusk, could result in vehicle strikes on SH 48.  An underpass has been 
constructed under SH 48 to reduce vehicle strikes of ocelot and other animals and to 
facilitate safe movement between Refuge properties. 

• Large expanses of thornscrub habitats are present in the immediate vicinity of the 
Project Site, including at the Laguna Atascosa NWR where habitat management and 
restoration activities for this species are ongoing. 

• Cumulative impacts on this species would be significant. 
Sperm whale 

Physeter 
macrophalus 

E NMFS NLAA • The occurrence of sperm whales within the Action Area is expected to be rare and 
transient in nature due to the species’ strong preference for deep water.  No suitable 
habitat for this species occurs in the Brownsville Ship Channel or in nearshore Texas 
coastal waters. 

• Texas LNG would provide the NMFS’ Vessel Strike Avoidance Measures to LNG 
carrier captains and would advocate compliance with the measures identified in the 
document. 

• Based on the overall rarity of the species within the Action Area and implementation 
of the NMFS’ Vessel Strike Avoidance measures, the Project is not expected to 
affect the sperm whale in any measurable way. 
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TABLE 5.0-1 
Texas LNG Project Summary of Effect Determination 

Common Name 
Scientific Name 

Listing Status Agency 
Jurisdiction 

Determination of 
Effect Rationale 

Fin whale 
Balaenoptera 
physalus 

E NMFS NLAA • The occurrence of fin whales within the Action Area is expected to be rare and 
transient in nature due to the species’ strong preference for deep water.  No suitable 
habitat for this species occurs in the Brownsville Ship Channel or in nearshore Texas 
coastal waters. 

• Texas LNG would provide the NMFS’ Vessel Strike Avoidance Measures to LNG 
carrier captains and would advocate compliance with the measures identified in the 
document. 

• Based on the overall rarity of the species within the Action Area and implementation 
of the NMFS’ Vessel Strike Avoidance measures, the Project is not expected to affect 
the fin whale in any measurable way. 

Sei whale 
Balaenoptera 
borealis 

E NMFS NLAA • The occurrence of sei whales within the Action Area is expected to be rare and 
transient in nature due to the species’ strong preference for deep water.  No suitable 
habitat for this species occurs in the Brownsville Ship Channel or in nearshore Texas 
coastal waters. 

• Texas LNG would provide the NMFS’ Vessel Strike Avoidance Measures to LNG 
carrier captains and would advocate compliance with the measures identified in the 
document. 

• Based on the overall rarity of the species within the Action Area and implementation 
of the NMFS’ Vessel Strike Avoidance measures, the Project is not expected to affect 
the sei whale in any measurable way. 

Blue whale 
Balaenoptera 
musculus 

E NMFS NLAA • The occurrence of blue whales within the Action Area is expected to be rare and 
transient in nature due to the species’ strong preference for deep water.  No suitable 
habitat for this species occurs in the Brownsville Ship Channel or in nearshore Texas 
coastal waters. 

• Texas LNG would provide the NMFS’ Vessel Strike Avoidance Measures to LNG 
carrier captains and would advocate compliance with the measures identified in the 
document. 

• Based on the overall rarity of the species within the Action Area and implementation 
of the NMFS’ Vessel Strike Avoidance measures, the Project is not expected to 
affect the blue whale in any measurable way. 

Gulf of Mexico Bryde’s 
whale 

Balaenoptera 
edeni (GOM 
subspecies) 

 
 

P NMFS NLTJ • The occurrence of Gulf of Mexico Bryde’s whale within the Action Area is expected 
to be rare and transient in nature due to the species’ strong preference for deep 
water.  No suitable habitat for this species occurs in the Brownsville Ship Channel or 
in nearshore Texas coastal waters.  There are no documented occurrences west of 
Louisiana. 

• Texas LNG would provide the NMFS’ Vessel Strike Avoidance Measures to LNG 
carrier captains and would advocate compliance with the measures identified in the 
document. 

• Based on the overall rarity of the species within the Action Area and implementation 
of the NMFS’ Vessel Strike Avoidance measures, the Project is not expected to affect 
the Gulf of Mexico Bryde’s whale in any measurable way. 
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TABLE 5.0-1 
Texas LNG Project Summary of Effect Determination 

Common Name 
Scientific Name 

Listing Status Agency 
Jurisdiction 

Determination of 
Effect Rationale 

West Indian manatee 
Trichechus 
manatus 

E FWS NLAA • The limited and transient occurrence of West Indian manatees in Texas coastal 
waters and the lack of suitable or accessible habitat at or in the immediate vicinity of 
the Project Site make it highly unlikely that this species could interact with Project 
activities. 

• Seagrass habitats that could be suitable for this species occur near the mouth of the 
Brownsville Ship Channel so there is potential, although small, for manatees to 
interact with vessels associated with the Project. 

• Seagrass habitats adjacent to the LNG carrier transit route near the entrance to the 
Brownsville Ship Channel could support transient manatees; however, Texas LNG 
would provide the NMFS’ Vessel Strike Avoidance Measures to LNG carrier captains 
and would advocate compliance with the measures identified in the document. 

• Based on the overall rarity of the species within the Action Area, because LNG 
carriers would transit through waters deeper than are used by the manatee, and with 
the implementation of the NMFS’ Vessel Strike Avoidance Measures, the Project is 
not expected to affect the West Indian manatee in any measurable way. 

Flowering Plants 
South Texas ambrosia 

Ambrosia 
cheiranthifolia 

E FWS NE • South Texas ambrosia was last documented within Cameron County in 1941. 
• Potentially suitable habitat for South Texas ambrosia is present within loma 

deciduous shrubland, loma evergreen shrubland, and loma grassland habitats at the 
Project Site. 

• Species-specific surveys were conducted for South Texas ambrosia within suitable 
habitats at the Project Site between October 5 and 8, 2015 (during the species’ 
flowering period).  South Texas ambrosia was not documented during the survey 
effort. 

• Although suitable habitat for this species is present within the Project Site, due to the 
overall rarity of the species and negative survey results, South Texas ambrosia is not 
anticipated to be present at the Project Site. 

Texas ayenia 
Ayenia limitaris 

E FWS NE • Potentially suitable habitat for Texas ayenia is present within loma deciduous 
shrubland, loma evergreen shrubland, and loma grassland habitats at the Project 
Site. 

• Species-specific surveys were conducted for Texas ayenia within suitable habitats at 
the Project Site between October 5 and 8, 2015 (during the species’ flowering 
season).  Texas ayenia was not documented during the survey effort. 

• Although suitable habitat for this species is present within the Project Site, due to the 
overall rarity of the species and negative survey results, Texas ayenia is not 
anticipated to be present at the Project Site. 
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TABLE 5.0-1 
Texas LNG Project Summary of Effect Determination 

Common Name 
Scientific Name 

Listing Status Agency 
Jurisdiction 

Determination of 
Effect Rationale 

Sea Turtles 
Green sea turtle 

Chelonia mydas 

T NMFS 
FWS 

NLAA 
NE 

• Green sea turtles are known to occur in waters off the Gulf Coast of Texas 
throughout the year.  This species nests within sandy beaches along the coastline of 
Cameron County in the vicinity of, but not within, the Brownsville Ship Channel.  Use 
of the Brownsville Ship Channel by green sea turtles is rare, and likely limited to use 
as an escape route when turtles are disturbed. 

• Dredging activities would be conducted using a hydraulic cutterhead dredge; use of 
a hopper dredge is not proposed. 

• Texas LNG would implement the following measures to avoid and/or minimize 
impacts associated with pile driving activities: 
o conducting the majority of pile installation from land (prior to dredging the 

maneuvering basin); 
o implementing soft starts to allow sea turtles to leave the area prior to the 

beginning of pile driving activities; 
o minimizing impact energy to the extent feasible in order to lower underwater 

sound pressure levels; and/or 
o using cushion blocks and/or bubble curtains during in-water pile installation. 

• Although the bow wave pushed by LNG carriers during transit is expected to push 
sea turtles away from the vessel, Texas LNG would provide the NMFS’ Vessel Strike 
Avoidance Measures to LNG carrier captains and would advocate compliance with 
the measures identified in the document. 

• Texas LNG would implement its Spill Response and Prevention Plan to avoid and/or 
minimize impacts on sea turtles during construction and operation of the Project. 

• With the implementation of the measures described above, impacts on the green 
sea turtle during construction and operation of the Project are expected to be 
insignificant. 

Hawksbill sea turtle 
Eretmochelys 
imbricate 

E NMFS 
FWS 

NLAA 
NE 

• Texas is the only state outside of Florida where hawksbill sea turtles have been 
observed with regularity.  Only one nest has been documented in Texas within the 
last decade, which was over 25 miles northeast of the Project Site. 

• Suitable habitat for the hawksbill sea turtle does not occur within the ship channel or 
adjacent coastal habitats.  Therefore, occurrence within the Action Area is expected 
to be limited to the LNG carrier transit route. 

• Although the bow wave pushed by LNG carriers during transit is expected to push 
sea turtles away from the vessel, Texas LNG would provide the NMFS’ Vessel Strike 
Avoidance Measures to LNG carrier captains and would advocate compliance with 
the measures identified in the document. 

• Texas LNG would implement its Spill Response and Prevention Plan to avoid and/or 
minimize impacts on sea turtles during construction and operation of the Project. 

• With the implementation of the measures described above, impacts on the hawksbill 
sea turtle during construction and operation of the Project are expected to be 
insignificant. 
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TABLE 5.0-1 
Texas LNG Project Summary of Effect Determination 

Common Name 
Scientific Name 

Listing Status Agency 
Jurisdiction 

Determination of 
Effect Rationale 

Kemp’s ridley sea 
turtle 

Lepidochelys 
kempii  

E NMFS 
FWS 

NLAA 
NE 

• Kemp’s ridley sea turtles are known to occur in waters off the Gulf Coast of Texas 
throughout the year.  This species nests within sandy beaches along the coastline of 
Cameron County in the vicinity of, but not within, the Brownsville Ship Channel.  Use 
of the Brownsville Ship Channel by Kemp’s ridley sea turtles is rare, and likely limited 
to use as an escape route when turtles are disturbed. 

• Potential impacts on this species from the Project and avoidance and mitigation 
measures are similar to those described above for green sea turtles.  Therefore, 
impacts on the Kemp’s ridley sea turtle during construction and operation of the 
Project are expected to be insignificant.  

Leatherback Sea 
Turtle 

Dermochelys 
coriácea  

E NMFS 
FWS 

NLAA 
NE 

• The leatherback sea turtle exhibits a preference for deep, open ocean habitat 
outside of the reproductive period.  Only one documented nest has been recorded 
along the Gulf Coast of Texas since the 1940’s; therefore, it is highly unlikely that the 
species would occur within the Project Site or along the portion of the LNG carrier 
transit through the Brownsville Ship Channel. 

• Although the bow wave pushed by LNG carriers during transit is expected to push 
sea turtles away from the vessel, Texas LNG would provide the NMFS’ Vessel Strike 
Avoidance Measures to LNG carrier captains and would advocate compliance with 
the measures identified in the document. 

• Texas LNG would implement its Spill Prevention and Response Plan to avoid and/or 
minimize impacts on sea turtles during construction and operation of the Project. 

• Based on the overall rarity of the leatherback sea turtle in the Action Area, combined 
with the implementation of the measures described above, the potential for 
construction and operation of the Project to impact the leatherback sea turtle is 
expected to be insignificant.  

Loggerhead sea turtle 
Caretta caretta  

T NMFS 
FWS 

NLAA 
NE 

• Loggerhead sea turtles are known to occur in waters off the Gulf Coast of Texas 
throughout the year.  The majority of the loggerhead sea turtle nesting activity within 
the United States occurs in Florida, with only occasional nesting activity in Texas.  
Use of the Brownsville Ship Channel by loggerhead sea turtles is rare. 

• Potential impacts on this species from the Project and avoidance and mitigation 
measures are similar to those described above for green sea turtles.  Therefore, 
impacts on the loggerhead sea turtle during construction and operation of the Project 
are expected to be insignificant. 
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TABLE 5.0-1 
Texas LNG Project Summary of Effect Determination 

Common Name 
Scientific Name 

Listing Status Agency 
Jurisdiction 

Determination of 
Effect Rationale 

CH NMFS NLAM • The vessel transit routes traverses an area designated as critical habitat for the 
loggerhead sea turtle within the Gulf of Mexico (Unit LOGG-S-02).  Sargassum 
(floating mats of seaweed) on the surface of the water near the LNG carrier transit 
route would likely be pushed away by the bow wave created by the LNG vessel.  
However, it is possible that Sargassum directly in the path of an LNG carrier could 
be bisected during LNG carrier transit. 

• Impacts on designated critical habitat from the Project could occur if offshore 
disposal of waste (e.g., plastics).  However, implementation of good housekeeping 
and waste management procedures that prohibit overboard solid waste disposal 
during transit would substantially reduce the potential for waste-related degradation 
of the designated critical habitat for loggerhead sea turtles. 

• While impacts on this critical habitat from Project-related LNG carrier transit could 
occur, the impacts would be temporary, limited to a very small portion of the 
designated critical habitat, and would not preclude the overall functions and values 
of the habitat.  

____________________ 
E – Endangered 
P – Proposed for listing 
T – Threatened 
CH - Critical habitat 
LAA – May affect, likely to adversely affect 
NAM - No adverse modification of critical habitat 
NLAA - May affect, but is not likely to adversely affect 
NLAM - May affect, but is not likely to adversely modify critical habitat 
NE – No effect 
NLTJ – May affect, but is not likely to jeopardize 
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6.0 CUMULATIVE IMPACTS 

In Biological Opinions (BO), the FWS is required to consider “cumulative effects,” which are 

defined as the effects of future state, tribal, local, or private actions that are reasonably certain to occur in 

the Action Area considered in a BO (50 CFR 402.02).  Per the FWS’s March 1998 Endangered Species 

Consultation Handbook: Procedures for Conducting Consultation and Conference Activities Under Section 

7 of the Endangered Species Act, other federal projects (e.g., projects with a federal nexus) are not normally 

considered in the cumulative impact analysis used to make an effect determination for the purposes of 

Section 7 consultations.  However, at the direction of the FWS, these future federal actions are now included 

in this revised BA for consideration by the FWS given the proximity in time and space of these projects, 

and under other circumstances (another federal agency’s jurisdiction for example), these projects would 

have been analyzed in the same EIS (refer to the February 8, 2019 letter from FWS regarding the Texas 

LNG Project).   

Cumulative effects on federally listed species may occur where federal, state, tribal, local, or private 

actions that are reasonably certain to occur are constructed in the Action Area and would affect federally 

listed species directly or indirectly through habitat alteration or loss.  The Commission examined these 

actions within its final EIS for the Project and the cumulative impacts discussion in the final EIS is 

incorporated here by reference.  These actions may include: 

• oil and gas exploration and production (including non-jurisdictional natural gas gathering 

systems); 

• FERC-jurisdictional natural gas interstate transportation and LNG projects and associated 

non-jurisdictional facilities; 

• other energy projects, including power plants or electric transmission lines; 

• mining operations; 

• transportation or road projects; and 

• commercial/residential/industrial and other development projects. 

Section 4.13.1 of the final EIS provides a listing of other projects in the geographic scope of 

analysis considered for cumulative impacts.  The geographic scope for threatened and endangered species 

was generally determined to be the Hydrologic Unit Code (HUC) 12 watershed; however, due to the 

diversity in life history and range of threatened and endangered species potentially affected by the Texas 

LNG Project, cumulative impacts were independently reviewed for each species or group of species.  For 

example, threatened or endangered bird species are more mobile with larger ranges when compared to 

terrestrial reptiles that may not extend beyond a relatively small area.  Discussions of cumulative impacts 

on threatened and endangered species are grouped by taxa and are limited to only those threatened and 

endangered species identified in this BA as potentially affected by the Texas LNG Project.  Species that are 

not anticipated to be present at the Project Site, or otherwise affected by the Texas LNG Project, due to a 

lack of suitable habitat or species range, are not discussed further with regard to cumulative impacts. 

6.1 MAMMALS 

6.1.1 West Indian Manatee 

Other projects considered for cumulative impacts on West Indian manatees are those that would 

conduct activities within or otherwise affect the Brownsville Ship Channel.  Projects considered for 

cumulative impacts on West Indian manatee include the Rio Grande LNG Project, Annova LNG Project, 

Valley Crossing Pipeline, Kingsville to Brownsville Pipeline, the waterway improvement projects, and the 

Port of Brownsville Projects. 
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As discussed in section 4.2.8, we have determined that the Texas LNG Project is not likely to 

adversely affect the West Indian manatee; however, consultations under Section 7 of the ESA have not 

been completed (see our recommendation in the section 7.0).  Impacts on West Indian manatee resulting 

from the Texas LNG Project are most likely to occur during dredging and pile driving activities, as well as 

increased vessel traffic during construction and operation.  However, due to the rarity of manatee 

occurrence in the Brownsville area, as well as the lack of suitable foraging habitat, impacts are not 

anticipated to occur. 

Impacts on West Indian manatees resulting from the other two LNG projects considered (Rio 

Grande LNG and Annova LNG) would be similar to those discussed for the Texas LNG Project.  While the 

Kingsville to Brownsville Pipeline would cross the Brownsville Ship Channel, it is anticipated that this 

crossing would be conducted via horizontal directional drill, as was done for the Valley Crossing Pipeline, 

and would not result in any direct impacts on the Brownsville Ship Channel.  Therefore, these pipeline 

projects are not anticipated to affect West Indian manatee.  In addition, most of the Port of Brownsville 

projects considered were all recently completed and would not overlap with construction of the Texas LNG 

Project.  Therefore, the Port of Brownsville projects are not anticipated to contribute to cumulative impacts 

on West Indian manatees. 

Publicly available information regarding the anticipated schedules for the projects discussed above 

indicate that it is possible that construction activities associated with several of the waterway improvement 

projects and both of the other LNG projects would be concurrent with the Texas LNG Project.  All projects 

operating within the Brownsville Ship Channel are anticipated to implement measures identified by FWS 

and recommended by FERC to minimize potential impacts on manatees.  Due to the rarity of the West 

Indian manatee and measures that would be implemented if a manatee were to occur within the Brownsville 

Ship Channel, cumulative impacts are not anticipated to occur. 

6.1.2 Whales 

Other projects considered for cumulative impacts on federally listed threatened and endangered 

whales (including the sperm whale, fin whale, blue whale, and sei whale) and the Gulf of Mexico Bryde’s 

whale that is proposed for listing are those that would include large ocean-going vessels, such as LNG 

carriers, transiting in the Gulf of Mexico to and from the Texas LNG terminal.  Projects considered for 

cumulative impacts on whales include the Rio Grande LNG Project, Annova LNG Project, and Port of 

Brownsville projects, all of which would contribute to large vessel traffic.  The Tuxpan Project would also 

be constructed within the Gulf of Mexico; however, based on the anticipated project schedule, construction 

of the Tuxpan Project would be completed prior to the start of construction of the Texas LNG Project and 

is therefore not anticipated to contribute to cumulative impacts on federally listed whale species. 

As discussed in section 4.2, we have determined that the Texas LNG Project is not likely to 

adversely affect whales; however, consultations under Section 7 of the ESA have not been completed (see 

our recommendation in section 7.0).  Although no whale species are expected to venture into the relatively 

shallow waters surrounding the Texas LNG Project site, individual whales may be subjected to strikes by 

LNG carriers and other large vessels transiting in the Gulf of Mexico to and from the Brownsville Ship 

Channel.  Although federally listed whale species in the Gulf of Mexico vary in distribution, habitat, and 

behavior, effects of the Texas LNG Project are expected to be similar for all listed whale species.  Texas 

LNG currently estimates that up to 74 LNG carriers per year would visit the Texas LNG terminal; however, 

the likelihood of collision with a whale is low because whales are generally able to detect and avoid large 

vessels and Texas LNG would encourage LNG carrier operators to adhere to collision-avoidance measures, 

as described in NMFS’ most recent Vessel Strike Avoidance Measures and Reporting for Mariners (revised 

February 2008). 
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Impacts on whales resulting from the other two LNG projects considered (Rio Grande LNG and 

Annova LNG) as well as the Port of Brownsville projects that could result in increased vessel traffic, would 

be similar to those discussed for the Texas LNG Project and additive.  The number of additional vessels 

associated with the Port of Brownsville projects is not publicly available; however, during operations, about 

80 to 125, 312, and 74 LNG carriers would call on the Annova, Rio Grande, and Texas LNG terminals per 

year, respectively.  It is anticipated that vessels calling on other Port of Brownsville facilities, including the 

Annova LNG and Rio Grande LNG projects, would also comply with NMFS’ measures to minimize vessel 

strikes.  Nevertheless, the three LNG projects would result in an estimated 17 percent annual increase in 

ship traffic within the Brownsville Ship Channel during construction and up to 48 percent during operation, 

which would increase the likelihood of vessel strikes; therefore, cumulative impacts on federally listed 

whales are anticipated to be intermittent and minor. 

6.1.3 Ocelot and Jaguarundi 

The geographic scope for cumulative impacts on the ocelot and jaguarundi was considered to be 

terrestrial projects located within the HUC 12 watershed affected by the Texas LNG Project.  Projects 

considered for cumulative impacts on the ocelot and jaguarundi include the Rio Grande LNG Project and 

associated non-jurisdictional facilities, Annova LNG Project and associated non-jurisdictional facilities, 

non-jurisdictional facilities associated with the Texas LNG Project, Valley Crossing Pipeline, Kingsville to 

Brownsville Pipeline, San Roman Wind Farm, Cross Valley Project, seven transportation projects, six Port 

of Brownsville Projects, SpaceX Commercial Spaceport Project, Stargate Facility, Palo Alto Battlefield 

Cultural Landscape Restoration, and Bahia Grande Coastal Corridor Project. 

Dense thornscrub associated with the lomas on the Texas LNG Project Site provide suitable habitat 

for ocelot and jaguarundi, as discussed in sections 3.3.2.1 and 3.3.2.2.  Further, surveys of the Project Site 

identified feline tracks consistent with ocelot; however, these could not be definitively identified.  While 

suitable habitat is present on the Project Site and is within the known range of ocelots and jaguarundi, the 

Project Site likely serves only as stopover or temporary habitat for transient individuals rather than a 

breeding pair due to its size and lack of connectivity with larger more contiguous tracts, such as those 

present within the Laguna Atascosa NWR.  Further, if an ocelot or jaguarundi is present on the site at the 

start of construction activities it would likely relocate to suitable adjacent habitat.  Therefore, we have 

determined that the Texas LNG Project is not likely to adversely affect the jaguarundi.  In a letter 

dated   1.4).  However, the FWS did not concur with our initial determination of not likely to adversely 

affect regarding the ocelot.  As discussed in greater detail in section 1.4, we have revised this BA to 

determine that the Project is likely to adversely affect the ocelot.  As such, consultations under Section 7 

of the ESA have not been completed (see our recommendation in section 7.0).   

As discussed in greater detail in sections 3.3.2.1 and 3.3.2.2, the primary threat to ocelot and 

jaguarundi populations in the U.S. is habitat loss, degradation, and fragmentation (FWS, 2013a).  The Texas 

LNG Project would contribute to habitat loss; however, this loss represents a small fraction of the overall 

available habitat present in the region.  Nevertheless, due to the large home ranges of ocelots and importance 

of corridor habitat to connect to Mexican populations, even incremental habitat loss could be significant.  

Also as discussed in section 3.3.2.1, the population size in Texas and growing isolation from loss of habitat 

connectivity with ocelot and jaguarundi populations in Mexico are contributing to a growing threat of 

genetic inbreeding in the Texas ocelot and jaguarundi populations.  Moreover, the construction of roads 

through ocelot and jaguarundi habitat has resulted in high rates of road mortality, further inhibiting 

population growth and connectivity with adjacent populations (FWS, 2013a).  These are important factors 

to consider when addressing potential cumulative impacts on these species.   

Not all of the projects listed above are anticipated to impact ocelot and jaguarundi habitat, such as 

the Port of Brownsville projects, which are located within densely developed, previously disturbed areas.  
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In addition, several projects would result in beneficial impacts on ocelots and jaguarundis including the 

Bahia Grande Coastal Corridor Project, the purpose of which is to further conserve land, and the Highway 

100 Wildlife Crossings, which are intended to minimize impacts from road traffic.  The other two LNG 

projects, as well as the pipeline projects proposed in the area, are anticipated to have the greatest impacts 

on ocelot habitat through removal and conversion to industrial uses and fragmentation, respectively.  The 

construction of the San Roman Wind Farm also resulted in the loss of ocelot and jaguarundi habitat and 

fragmentation of the Bahia Grande Ocelot Coastal Corridor between the Bahia Grande Unit of the Laguna 

Atascosa NWR and other units of the Laguna Atascosa NWR to the north.  In addition, these projects along 

with several of the transportation projects could result in increased road traffic and/or additional roads for 

transiting ocelots and jaguarundis to cross.  Direct mortality as a result of construction of the projects 

considered in this cumulative impacts analysis for ocelots and jaguarundi are unlikely due to the ability of 

individuals to leave the area; however, long-term impacts resulting from habitat loss and the potential for 

subsequent reduced genetic diversity from inbreeding could occur.  

As discussed above, the past and continued development in and around Brownsville and across the 

border in Mexico has decreased the available corridor habitat necessary to connect ocelot and jaguarundi 

populations in Mexico and the U.S.  While relatively small barriers such as the Brownsville Ship Channel 

and SH 4 do not create a significant impediment to individual movements, ocelots and jaguarundi require 

contiguous dense thornscrub for cover over longer distances (TPWD 2017a; 2017b).  In addition, ocelots 

and jaguarundis are elusive species with relatively large home ranges and low population densities that tend 

to avoid human development and activity (FWS, 2013a).  The current remaining habitat corridor in the 

region to connect U.S. and Mexico populations is located adjacent to and within the proposed Rio Grande 

LNG and Texas LNG Project sites north of the Brownsville Ship Channel.  The area adjacent to the 

proposed Rio Grande LNG (see figure 3.3-4) is a conservation easement on land owned by the BND that 

expires in 2023.  Annova has been working closely with the FWS to configure their proposed project to 

reduce potential impacts on ocelots and jaguarundis to the maximum extent practicable.  This includes 

maintaining an approximately 1,500-foot-wide corridor to the west of the Annova LNG terminal, directly 

across from the existing wildlife corridor on the north side of the Brownsville Ship Channel.  Further the 

entirety of the Texas LNG Project Site would not be fenced; however, ocelots would not be anticipated to 

utilize the Site following the construction of the Project. 

While a travel corridor would be maintained to allow ocelots and jaguarundis to move between 

Mexico and the U.S., the addition of three large industrial facilities in proximity to that corridor (Annova 

LNG, Rio Grande LNG, and Texas LNG), would create additional noise, light, and traffic, all of which 

could deter ocelots or jaguarundis from utilizing the corridor.  However, in an effort to minimize impacts 

as a result of increased light pollution on all wildlife, including ocelots and jaguarundis, all three LNG 

projects have indicated that they would utilize down-facing lights.  Other impacts, such as those associated 

with noise, would be minimized by the projects to the extent practicable; however, due to the proximity of 

the Annova LNG and Rio Grande LNG Projects to the wildlife corridors, facility-generated noise during 

construction and operation would still be audible to ocelots and jaguarundis utilizing the wildlife corridor.  

In addition, increased road traffic along SH 4 associated with the Kingsville to Brownsville 

Pipeline, Valley Crossing Pipeline, SpaceX Commercial Spaceport Project, and the Stargate Facility, as 

well as increased traffic along SH 48 associated with the Texas LNG Project, Kingsville to Brownsville 

Pipeline, Valley Crossing Pipeline, and the Port of Brownsville projects would result in increased potential 

for vehicle strikes on ocelots and jaguarundis. 

As described above, there is potential for the continued reduction of suitable ocelot and jaguarundi 

habitat to a single, narrow corridor among industrial facilities.  The loss, degradation, and fragmentation of 

habitat have been cited by the FWS in its 2010 Recovery Plan, as the primary threat to U.S. ocelot and 

jaguarundi populations.  The further narrowing of this corridor could result in decreased dispersal of 
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individuals between U.S. and Mexico populations, resulting in decreased genetic diversity (inbreeding).  

Further, the projects assessed for cumulative impacts on ocelots and jaguarundis would increase road traffic, 

particularly during periods of concurrent construction (see table 4.13.1-1 in the final EIS), which is the 

primary cause of direct mortality on U.S. ocelot and jaguarundi populations (TPWD 2017a; 2017b).  Due 

to the past, present, and proposed future development throughout the geographic scope for assessing 

cumulative impacts on ocelots and jaguarundis, as well as the associated increases in road traffic, light, and 

noise, we have determined that cumulative impacts on ocelots and jaguarundis would be permanent and 

significant.   

6.2 BIRDS 

6.2.1 Northern Aplomado Falcon 

The geographic scope for cumulative impacts on the northern aplomado falcon was considered to 

be terrestrial projects located within the HUC 12 watershed affected by the Texas LNG Project.  Projects 

considered for cumulative impacts on the northern aplomado falcon include the Rio Grande LNG Project 

and associated non-jurisdictional facilities, Annova LNG Project and associated non-jurisdictional 

facilities, non-jurisdictional facilities associated with the Texas LNG Project, Valley Crossing Pipeline, 

Kingsville to Brownsville Pipeline, San Roman Wind Farm, Cross Valley Project, transportation projects, 

Port of Brownsville Projects, SpaceX Commercial Spaceport Project, Stargate Facility, Palo Alto 

Battlefield Cultural Landscape Restoration, and Bahia Grande Coastal Corridor Project. 

The Texas LNG Project Site provides suitable nesting and foraging habitat for the northern 

aplomado falcon.  As discussed in section 4.1.1.2, Texas LNG implemented design measures recommended 

by the FWS to avoid impacts on suitable habitat to the extent practicable.  Further, surveys of the Project 

Site did not identify any existing nests that could be utilized by northern aplomado falcons.  Texas LNG 

has also indicated that surveys would be conducted prior to the start of construction to ensure that no nesting 

birds are present.  In a letter dated February 8, 2019, the FWS did not concur with our initial determination 

of not likely to adversely affect for the aplomado falcon, but contends that potential take would be covered 

under an existing 99-year Safe Harbor Agreement, as discussed further in section 1.4..   

For the majority of projects considered, impacts on northern aplomado falcons are not known; 

however, suitable habitat is also present on the Annova LNG and Rio Grande LNG sites and would likely 

be crossed by the linear transmission and pipeline projects in the area.  The Port of Brownsville projects 

are primarily located in an already industrialized area that likely does not provide suitable habitat for 

northern aplomado falcons.  Further, the San Roman Wind Farm, LNG projects, and overhead transmission 

line projects include elevated structures and wires that could result in bird strikes.  Texas LNG has indicated 

that it would minimize the likelihood of bird strikes with the communication tower through implementation 

of measures recommended by FWS.  Texas LNG has also indicated it would light elevated structures (in 

accordance with Federal Aviation Administration regulations) in a manner that would cause the least impact 

on migratory birds (flashing lights).  It is anticipated that other projects with elevated structures would 

implement similar measures to minimize impacts the northern aplomado.  However, while these measures 

would minimize impacts on northern aplomado falcons, bird strikes with elevated structures could still 

occur.  Impacts on habitat associated with the pipeline and transmission lines are anticipated to be temporary 

with construction areas restored following the completion of activities.   

Permanent aboveground facilities such as the LNG projects would result in the removal of the 

already limited available suitable foraging and nesting habitat for aplomado falcons.  These cumulative 

impacts on habitat could prevent establishment of nesting pairs and would limit available foraging habitat 

within the area.  We received a comment from the FWS on the draft EIS asserting that the cumulative 

impacts on aplomado falcons would be significant.  We agree. 
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6.2.2 Shorebirds, Marsh Birds, and Wading Birds 

Other projects considered for cumulative impacts on threatened or endangered shorebirds (piping 

plover and red knot), marsh birds (eastern black rail), and wading birds (whooping crane) are those that 

would conduct activities adjacent to the Brownsville Ship Channel and those projects that include elevated 

structures and wires that could result in bird strikes.  Projects considered for cumulative impacts on piping 

plover, red knot, eastern black rail, and whooping crane include the Rio Grande LNG Project and associated 

non-jurisdictional facilities, Annova LNG Project and associated non-jurisdictional facilities, non-

jurisdictional facilities associated with the Texas LNG Project, San Roman Wind Farm, Valley Crossing 

Pipeline, Kingsville to Brownsville Pipeline, waterway improvement projects, Port of Brownsville projects, 

SpaceX Commercial Spaceport Project, and the Stargate Facility.  

We have determined that the Texas LNG Project is not likely to adversely affect the two federally 

listed shorebirds (piping plover and red knot) and wading bird (whooping rane), as discussed in sections 

4.1.2 and 4.1.3.  In a letter dated February 8, 2019, the FWS concurred with these determinations.  Suitable 

wintering habitat for these species is present within the Texas LNG Project Site for all three species and 

designated critical habitat is present within dredge material placement areas across from the Project Site for 

piping plover.  Texas LNG has indicated that it would implement measures recommended by FWS to 

minimize potential impacts on piping plover and red knot by conducting preconstruction surveys.  Further, 

based on consultations with FWS, the dredge material placement areas may serve as habitat for piping 

plover and red knot; however, they no longer contain the primary constituent elements for wintering piping 

plover critical habitat because the dredge material has raised the ground level and effectively cut off water 

flow that is required for a tidal flat.  

The other industrial development projects considered, including the other Brownsville LNG 

projects and Port of Brownsville projects are anticipated to result in similar impacts on piping plover and 

red knot.  The Texas LNG Project, other LNG projects, and some of the Port of Brownsville projects would 

result in the permanent conversion of the existing shoreline habitat to industrial land; however, the dredging 

of the Texas LNG marine berth would likely restore tidal flats north of the Texas LNG Project Site, 

potentially creating habitat for shorebirds and wading birds (see section 4.1.2.1).  The projects considered 

would result in a cumulative impact on piping plover, red knot, and whooping crane; however, there is 

abundant wintering habitat present throughout the southern Texas coast, including within the Laguna 

Atascosa NWR, Lower Rio Grande Valley NWR, and the Loma Ecological Preserve.  Therefore, 

cumulative impacts on piping plovers, red knots, and whooping cranes are not anticipated to be significant. 

As discussed in section 4.1.5, we have determined that the proposed Project is not likely to 

jeopardize the continued existence of the eastern black rail.  Similar to shorebird species, the projects 

considered that would conduct activities adjacent to the Brownsville Ship Channel would result in 

cumulative impacts on potentially suitable habitat for the eastern black rail.  However, all projects and 

activities would be required to comply with the Clean Water Act by avoiding, minimizing, or mitigating 

wetland impacts.  Given the availability of emergent wetlands in the vicinity of the Texas LNG Project Site 

and requirements for wetland mitigation, cumulative impacts on eastern black rails are not anticipated to 

be significant. 

In addition, similarly to the northern aplomado falcon, the projects considered that include elevated 

structures and wires that could result in bird strikes would result in cumulative impacts on all four of the 

migratory bird species discussed in this section.  However, as discussed in section 6.2.1, Texas LNG has 

indicated that it would minimize the likelihood of bird strikes through the implementation of mitigation 

measures.  Other project proponents are anticipated to implement similar mitigation measures to minimize 

the likelihood of bird strikes.  Therefore, cumulative impacts on both shorebird species, the eastern black 
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rail, and the whooping crane resulting from bird strikes with elevated structures are not anticipated to be 

significant. 

6.3 SEA TURTLES 

Other projects considered for cumulative impacts on sea turtles are those that would conduct 

activities within or otherwise affect the Brownsville Ship Channel.  Projects considered for impacts on sea 

turtles include the Rio Grande LNG Project, Annova LNG Project, Valley Crossing Pipeline, Kingsville to 

Brownsville Pipeline, waterway improvement projects, and  Port of Brownsville projects.  

As discussed in section 4.4.1.3, we have determined that the Texas LNG Project is not likely to 

adversely affect sea turtles; however, consultations under Section 7 of the ESA have not been completed 

(see our recommendation in section 7.0).  Impacts on sea turtles associated with the Texas LNG Project are 

most likely to occur as a result of dredging and pile driving activities, as well as increased vessel traffic 

during construction and operation.  Texas LNG has indicated that it would implement measures designed 

to minimize potential impacts on sea turtles including conducting the majority of pile driving from land, 

prior to dredging, utilizing a cutterhead suction dredge, and providing all vessels associated with the Project 

guidance regarding measures to be implemented to avoid vessel strikes.  Based on the implementation of 

these measures, we have determined that the Texas LNG Project is not likely to adversely affect sea turtles; 

however, due to the concurrent construction schedules and scopes of the other projects considered, 

cumulative impacts on sea turtles would be likely to occur.  

Impacts on sea turtles resulting from the other two LNG projects considered (Rio Grande LNG and 

Annova LNG) would be similar to those discussed for the Texas LNG Project, as would the measures that 

would be implemented to minimize impacts (see our recommendation in section 7.0).  While both the Valley 

Crossing Pipeline and the Kingsville to Brownsville Pipeline would cross the Brownsville Ship Channel, it 

is anticipated that these crossings would be conducted via horizontal directional drill and would not result 

in any direct impacts on the Brownsville Ship Channel.  Similarly, the Valley Crossing Pipeline crossed the 

Brownsville Ship Channel via horizontal directional drill.  Therefore, these pipeline projects are not 

anticipated to affect sea turtles.  In addition, all but two (GEOTRAC Industrial Hub and Big River Steel 

Mill) of the Port of Brownsville projects considered were all recently completed and would not overlap 

with construction of the Texas LNG Project.  Therefore, the recently completed Port of Brownsville projects 

are not anticipated to contribute to cumulative impacts on sea turtles.  The GEOTRAC Industrial Hub 

consists of multiple parcels of land identified for future industrial development, several of which are 

adjacent to the Brownsville Ship Channel.  While development of these areas is anticipated to be ongoing 

as future projects arise, it is unknown whether the development of any of the parcels adjacent to the 

Brownsville Ship Channel would overlap with the Texas LNG Project.  Similarly, the location and schedule 

associated with the Big River Steel Mill is unknown.  If development of these areas did overlap with 

construction of the Texas LNG Project, impacts are anticipated to be similar, potentially requiring dredging 

and/or shoreline stabilization, vessel traffic, and land disturbance.  If constructed concurrent with the Texas 

LNG Project, development of other parcels along the Brownsville Ship Channel as part of the GEOTRAC 

Industrial Hub or Big River Steel Mill, could contribute to cumulative impacts on sea turtles.   

Based on the BO issued for the Brazos Island Channel Improvement Project, dredging activities in 

the Brownsville Ship Channel utilizing hopper dredges routinely result in the direct mortality of sea turtles 

(COE, 2014).  While the COE would implement numerous measures to reduce sea turtle mortality, such as 

pre-dredging trawls to safely remove sea turtles from the area, NMFS has conducted a jeopardy analysis 

and issued a take permit to the COE with limits on the number of sea turtles that can be taken during 

dredging activities.  It is anticipated that the other waterway improvement projects, all of which require 

dredging activities, would have the potential to similarly impact sea turtles.   
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Publicly available information regarding the current anticipated schedules for the projects discussed 

above indicate that it is possible that construction activities associated with several of the waterway 

improvement projects and both of the other LNG projects would be concurrent with the Texas LNG Project.  

In general, sea turtles present in the area at the start of construction activities are anticipated to relocate to 

nearby suitable habitat or avoid the area.  However, the concurrent construction activities within the 

Brownsville Ship Channel could limit the habitat available to which sea turtles could relocate.  For instance, 

a sea turtle startled into moving from one project area may relocate to another project area, and so on until 

suitable habitat is found.  During dredging activities in which hopper dredges are used, such as the Brazos 

Island Harbor Channel Improvement Project, this could cause sea turtles to move into the dredging area 

that might otherwise have been avoided by the turtle. 

Increased disturbance and searching for available habitat could result in increased stress and energy 

expenditure for sea turtles in the area.  Further, increases in sedimentation and turbidity as well as 

disturbance of benthic environments that serve as habitat for sea turtle prey species could also result in 

cumulative impacts on sea turtles by reducing water quality and prey availability.   

Concurrent pile driving and dredging activities are anticipated to result in cumulative impacts from 

increased underwater noise.  Due to the short impulsive nature of pile driving noises, it is very unlikely that 

the peak sound pressure levels from multiple pile drivers would occur at exactly the same instant, so there 

would be no increase in the predicted pile driving peak sound pressure levels.  Rather, the number of pile 

driving events would increase due to the multiple active construction areas.  Further, at locations midway 

between two active pile driving projects, the sound exposure levels would be expected to increase during 

simultaneous pile driving activities.  The threshold distances for permanent and temporary injury for sea 

turtles, as outlined for the Texas LNG Project in table 4.4-2, would not be expected to increase significantly 

in size.  However, during simultaneous pile driving at all three LNG projects, the behavioral disturbance 

area for sea turtles would increase.  In some cases, the behavioral disturbance distances for the projects 

would overlap and would likely encompass much of the Brownsville Ship Channel.  The anticipated 

cumulative impacts from underwater noise impacts are further discussed in the final EIS. 

The greatest impact on sea turtles during concurrent pile driving would be limiting the available 

habitat for avoiding increased underwater noise levels.  Sea turtles would be more likely to encounter 

behavioral and injury thresholds when avoiding pile driving associated with one project.  For example, a 

sea turtle avoiding pile driving associated with the Rio Grande LNG Project could relocate near pile driving 

associated with the Texas LNG Project resulting in increased energy expenditure as well as increased 

potential for injury.  Both the Annova LNG and Rio Grande LNG projects are anticipated to implement 

measures similar to Texas LNG, including limiting in-water pile driving to the minimum extent practicable, 

utilizing soft starts, utilizing mitigation measures such as bubble curtains or cushion blocks (see our 

recommendation in section 7.0), and consulting with NMFS regarding other measures that could be 

implemented.   

In addition to impacts on sea turtles resulting from construction activities, increased vessel traffic 

associated with the LNG projects and anticipated to occur as a result of the Port of Brownsville projects 

could also affect sea turtles in the area.  Vessel strikes are a common cause of sea turtle mortality; however, 

it is anticipated that most vessels would adhere to the NMFS Southeast Region’s Vessel Strike Avoidance 

Measures and Reporting for Mariners (2008).  Further, the Brownsville Ship Channel is an active vessel 

transit route to the Port of Brownsville and receives over 1,000 ships per year (BND, 2017).  Therefore, the 

increase in ship traffic could increase the likelihood of vessel strikes; however, this increase is not 

anticipated to be significant due to implementation of NMFS guidance.  

Based on the size and proximity of the projects considered, as well as the overlapping construction 

schedules, a cumulative impact on sea turtles is anticipated to occur.  All projects are subject to the 
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requirements of the ESA and are thus required to consult with NMFS regarding potential impacts on sea 

turtles.  Through this consultation process, the projects considered would be required to implement best 

management practices and/or other measures recommended by NMFS to minimize potential impacts on sea 

turtles.  In some instances, such as the Brazos Island Harbor Channel Improvement Project, take of sea 

turtles may still be likely and NMFS would issue a take permit.  In other cases, such as the Texas LNG 

Project, implementation of these measures may result in a determination that the project is not likely to 

adversely affect sea turtles.  Individually, the projects considered are not anticipated to have significant 

impacts on sea turtles; however, the density and nature of activities potentially occurring within the area 

and at the same time would result in moderate cumulative impacts on resident sea turtles; however, these 

impacts are not anticipated to have population-level effects. 
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7.0 FERC REQUIREMENTS 

We included several environmental recommendations in our final EIS, listed below.  These 

recommendations may be accepted or fulfilled by Texas LNG prior to certificate issuance, or alternatively 

required by the Commission’s Order (if the Project is authorized by the Commission) and must be fulfilled 

prior to construction.  Several of these recommendations are pertinent to avoidance, minimization, or 

mitigation of effects for wildlife and aquatic habitats, including those containing or potentially containing 

federally listed species.  These recommendations include: 

• No. 15 - Prior to construction, Texas LNG shall consult with the FWS to develop a revised 

Migratory Bird Plan that addresses TPWD and FWS recommendations.  Texas LNG shall file 

with the Secretary the final Migratory Bird Plan and evidence of consultation with the FWS. 

• No. 16 - Prior to initiating pile driving activities, Texas LNG shall perform initial test 

drives to measure the actual underwater noise generated during in-water pile driving.  

Following the completion of the initial test drives, Texas LNG shall file with the Secretary and 

NMFS the acoustic monitoring methods and results, including any additional mitigation 

measures that it will implement to reduce noise to anticipated levels.  Texas LNG shall not 

initiate in-water pile driving for the Project until approved by the Director of OEP. 

• No. 17 - During in-water construction activities, Texas LNG shall utilize biological monitors 

to ensure that federally listed or other special status species are not present within the Project 

area.  In the event that federally listed or other special status species are observed, Texas LNG 

shall stop all in-water construction activities until the individual(s) leave the area on their own 

and Texas LNG shall notify FWS or NMFS.  Prior to construction, Texas LNG shall file 

documentation, for review and written approval by the Director of OEP, demonstrating that 

these provisions have been incorporated into its environmental training program.   

• No. 18 - Texas LNG shall not begin construction activities until: 

a. the FERC staff receives comments from the FWS and the NMFS regarding 

the proposed action; 

b. the staff completes formal consultation with the FWS and NMFS, if required; and 

c. Texas LNG has received written notification from the Director of OEP that 

construction or use of mitigation may begin. 
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Common Name 
Scientific Name 

State Status Habitat Assessment Potentially Occurring Within Project 
Site 

Birds 

American peregrine falcon 
Falco peregrinus anatum 

Endangered 
Migrants can be throughout the state occupying a variety of 
habitat including coastal habitats. Resident species of the 
Trans-Pecos region within open habitats, near water.  

Suitable habitat presentb 

Peregrine falcon 
Falco peregrinus  Endangered 

Two subspecies of peregrine falcon migrate within Texas 
(the artic peregrine falcon, found in the western part of the 
state and the American peregrine falcon, found along the 
Texas coast).  Due to the similarity in appearance, they are 
generally referenced on the species level.  Habitat 
requirements are the same as that discussed for the 
American peregrine falcon. 

Suitable habitat presentb 

Cactus ferruginous pygmy-owl 
Glaucidium brasilianum cactorum 

Threatened 

Nests in cavities, primarily in saguaro cacti, but they will 
also utilize tree cavities.  Historically occurred in southern 
Texas, but U.S. distribution is now limited to two counties 
within Arizona. 

No suitable habitat present  

Common black hawk 
Buteogallus anthracinus 

Threatened 
Habitat includes cottonwood-lined rivers and streams, and 
willow tree groves on the floodplain of the lower Rio 
Grande River. 

No suitable habitat present 

Eskimo curlew 
Numenius borealis 

Endangered Historically occurred in South Texas during migration 
utilizing interior and coastal prairies.  Suitable habitat presentc 

Gray hawk 
Asturina nitida 

Threatened 

Wooded stream areas are preferred habitat, but can inhabit 
scrub areas, forest edges, and open clearings.  Breeding 
habitat includes tall trees near streams, prefers 
cottonwoods with adjacent areas of mesquite.   

No suitable habitat present 

Interior least tern 
Sterna antillarum athalassos 

Endangered 

Breeds along inland river systems in Texas.  Nesting 
habitat consists of bare or sparsely vegetated sand, shell, 
and gravel beaches, sandbars, islands, and salt flats along 
rivers and reservoirs.   

No suitable habitat present 

Northern beardless-tryannulet 
Camptostoma imberbe 

Threatened 
Habitat within southern Texas includes woodlands adjacent 
to streams.  Prefers mesquite, hackberry, ebony, and 
huisache woodlands. 

No suitable habitat present 

Reddish egret 
Egretta rufescens 

Threatened Occurs in protected coastal habitats such as tidal flats and 
salt marshes associated with bay and estuary systems.   Suitable habitat presentb 
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Rose-throated becard 
Pachyramphus aglaiae 

Threatened 

Occurs throughout the year in native woodlands near the 
Rio Grande River.  Prefers wooded canyons, river groves, 
and sycamores. 

 
No suitable habitat present 

Sooty tern 
Sterna fuscata 

Threatened 
Generally stays out at sea and avoids areas near mainland 
coasts and shallow waters.  Nests on open, sparsely 
vegetated beaches of small islands. 

No suitable habitat present 

Texas botteri’s sparrow 
Aimophila botterii texana 

Threatened Occurs in grasslands and short-grass prairies with 
scattered shrubs.   No suitable habitat present 

Tropical parula 
Parula pitiayumi 

Threatened 
Breeds in southern Texas, where suitable nesting habitat 
consists of groves of live oaks and mesquites with Spanish 
moss. 

No suitable habitat present 

White-faced ibis 
Plegadis chihi 

Threatened 

Habitat includes freshwater wetlands, irrigated fields, 
flooded pastures, and agricultural fields. Occasionally 
forages in salt water marsh.  Breeds in colonies within 
dense marsh or low trees above water. 

Suitable habitat present 

White-tailed hawk 
Buteo albicaudatus 

Threatened 
Habitats include coastal prairie and dry grasslands with 
scattered shrubs or low trees of hackberry, mesquite, and 
oak. 

Suitable habitat presentb 

Wood stork 
Mycteria Americana 

Threatened 
Forages mostly in freshwater, including flooded agricultural 
fields, shallow marshes, and ponds.  Nesting habitat mainly 
includes cypress swamps. 

No suitable habitat present 

Zone-tailed hawk 
Buteo albonotatus 

Threatened Inhabits deciduous or pine-oak woodlands near rivers or 
streams, wooded canyons. No suitable habitat present 

Mammals 

Coues’ rice rat 
Oryzomys couesi 

Threatened 

Occurs within the lower Rio Grande Valley mostly in cattail-
bulrush marshes and aquatic grassy areas near oxbow 
lakes.  Builds nests in small trees and cattails near or 
above water. 

No suitable habitat present 

Jaguar 
Panthera onca 

Endangered Habitat includes dense chaparral.  Believed to be 
extirpated within Texas. No suitable habitat present 

Southern yellow bat 
Lasiurus ega 

Threatened 
Occurs within natural groves of palm trees along the Rio 
Grande River, but will also utilize ornamental palms.  
Roosts primarily beneath hanging fronds of palm trees. 

No suitable habitat present 

White-nosed coati 
Nasua narica 

Threatened Inhabits woodlands and canyons in southern Texas.  
Forages on the ground and in trees. No suitable habitat present 
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Reptiles 

Black-striped snake 
Coniophanes imperialis 

Threatened Occurs in southern Texas and prefers sandy soil areas 
with piles of rotting cacti. Suitable habitat present 

Northern cat-eyed snake 
Leptodeira septentrionalis 

Threatened Occurs within thornscrub and subtropical habitat. Suitable habitat present 

Speckled racer 
Drymobius margaritiferusi 

Threatened Occurs within dense thickets or palm groves with 
vegetative litter, generally found near water.  No suitable habitat present 

Texas horned lizard 
Phrynosoma cornutum 

Threatened 
Found in arid and semiarid open habitats with sparse 
vegetative cover, generally found within areas with loose 
sand or loamy soils. 

Suitable habitat presentb 

Texas indigo snake 
Drymarchon melanurus erebennus 

Threatened Inhabits dense riparian corridors within thornbush-
chaparral woodlands of south Texas.  Suitable habitat presentb 

Texas scarlet snake 
Cemophora coccinea lineri 

Threatened Habitat includes mixed hardwood scrub within sandy soils. No suitable habitat present 

Texas tortoise 
Gopherus berlandieri 

Threatened Inhabits scrub and brush areas with sandy well-draining 
soils. Suitable habitat presentb 

Amphibians 

Black-spotted newt 
Notophthalmus meridionalis 

Threatened Prefers shallow, warm water with vegetative cover, such as 
roadside ditches and ponds. Suitable habitat present 

Mexican treefrog 
Smilisca baundinii 

Threatened Occurs in sub-humid regions near streams and resacas. No suitable habitat present 

Sheep frog 
Hypopachus variolosus 

Threatened 
Occurs within moist sites in arid areas, such as grassland 
and savanna, including animal burrows and under 
vegetative litter. 

Suitable habitat present 

South Texas siren (large form) 
Siren sp. 1 

Threatened Inhabits wet or occasionally wet areas, such as ditches, 
canals, arroyos, canals, ditches, and shallow depressions. Suitable habitat present 

White-lipped frog 
Leptodactylus fragilis 

Threatened Occurs within a wide variety of moist habitats habitat such 
as cultivated fields, roadside ditches and low grasslands. Suitable habitat present 

Mollusks 

False spike mussel 
Quadrula mitchelli 

Threatened 

Found in medium to large rivers with substrates varying 
from mud to mixtures of sand, gravel and cobble.  May 
have once occurred in the Rio Grande basin, but may be 
extirpated from Texas. 

No suitable habitat present 
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Mexican fawnsfoot mussel 
Truncilla cognata 

Threatened Found in the Rio Grande basin, habitat is likely sand or 
gravel bottom within flowing rivers and streams. No suitable habitat present 

Salina mucket 
Potamilus metnecktayi 

Threatened 
Inhabits fast moving streams within the Rio Grande basin, 
found submerged along the river bank in soft sediments, 
such as clay and silt. 

No suitable habitat present 

Texas hornshell 
Popenaias popeii 

Threatened 
Found within the Rio Grande basin in areas where 
sediment collects in crevices, along river banks, and at the 
base of boulders. 

No suitable habitat present 

Fish 

Mexican goby 
Ctenogobius claytonii 

Threatened Habitat includes fresh and brackish coastal streams, and 
rivers.   No suitable habitat present 

Opossum pipefish 
Microphis brachyurus 

Threatened 
Spawns in freshwater or low salinity estuaries.  Although 
they may occur within Rio Grande estuary, permanent 
populations are limited to tropical and subtropical areas.   

No suitable habitat present 

Rio Grande silvery minnow 
Hybognathus amarus 

Endangered 
Believed to be extirpated.  Historically within the Rio 
Grande River system within backwater areas of medium to 
large streams. 

No suitable habitat present 

River goby 
Awaous banana 

Threatened Found within brackish coastal, clear waters with slow 
current, sandy bottoms and no vegetation. No suitable habitat present 

Smalltooth sawfish 
Pristis pectinata 

Endangered Habitat includes estuaries with muddy or sand bottoms. No suitable habitat present 

Plants 

Star cactus 
Astropphytum asterias 

Endangered 

Found in sparsely vegetated openings between thickets 
within mesquite grasslands or shrublands.  Habitat 
includes gravelly clays or loams over the Catahoula and 
Frio formations.  

Project is located outside this species’ 
current range. 

____________________ 
a State listed species that are also federally listed are identified and discussed in section 4.7 and are not included herein. 
b Species observed within the Project site during biological field surveys. 
c Species is thought to be extirpated from the United States. 
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CUMULATIVE AIR QUALITY IMPACTS DURING LNG TERMINAL OPERATIONS

Introduction 

Many of the public scoping comments issued for the Texas LNG Project express concern 
over cumulative air quality impacts from emissions of the three LNG terminals – Texas LNG,
Rio Grande LNG, and Annova LNG – proposed to be located on the Brownsville Ship Channel.
Therefore, we conducted a cumulative impact analysis to quantify the impacts of simultaneous
operation of all three planned terminals. As discussed in section 4.11.1 of the EIS, a full 
NAAQS analysis (including existing and permitted emissions sources) is required in the TCEQ
air permitting process for Texas LNG’s air quality permit for 1-hour and annual NO2 for the 
LNG Terminal. However, the full NAAQS Analysis prepared for the TCEQ is not required to 
include the mobile sources (e.g., LNG tankers and support vessels), or stationary sources from
other projects that are planned, but have not yet been permitted. Therefore, we conducted a 
cumulative impact assessment to estimate the criteria pollutant concentrations during concurrent
operation of the three proposed Brownsville area LNG terminals, including marine vessel 
emissions. Our assessment includes all criteria pollutants and averaging periods for which 
dispersion modeling was conducted. The methods, results, and conclusions are summarized 
below. 

Methodology 

The predicted ambient air quality impacts from the operation of the Texas LNG, Rio 
Grande LNG, and Annova LNG terminals were used assess the potential cumulative impacts 
during concurrent operation of all three facilities. The cumulative impacts were compiled for 
five criteria pollutants (NO2, CO, PM2.5, PM10, and SO2) and their associated averaging periods 
(e.g., 1-hour, 8-hour, 24-hour, and annual) for comparison to the primary NAAQS. 

Each applicant provided air dispersion modeling results for operation of their project at 
full buildout. The emissions from operation of the projects included both the stationary emission
sources at the LNG terminal and the mobile marine sources (e.g., LNG tankers and support 
vessels) within the moored safety zone. The modeling results for the Rio Grande LNG Terminal
also include Rio Bravo Pipeline’s proposed Compressor Station 3, located within the Rio Grande
LNG Terminal site. 

Impacts from each of the three projects were predicted using the same standardized 
receptor grid, so that the predicted impacts could be compiled at the same spatial locations. The
standardized receptor grid included 30,000 receptors laid out in three nested receptor grids: 
10,000 fine receptors with 150-meter spacing; 10,000 medium receptors with 450-meter spacing;
and 10,000 coarse receptors with 1,000-meter spacing. This nested grid provided increased 
receptor density or coverage in the vicinity of the three projects, where higher impacts are 
predicted. Table E.1-1 includes the detailed parameters used to develop the nested receptor grid 
for this cumulative impact analysis. 
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TABLE E.1-1 
Receptor Grid Coordinates 

Description

Southwest Corner

Spacing
(m)

Grid Extent
(km)

Grid Matrix
ConfigurationUTM Easting

(m)
UTM Northing

(m)

Grid Centerpoint 677718.13 2879943.75 N/A N/A 100 x 100 (10,000)

Fine Receptors 670218.13 2872443.75 150 15 x 15 100 x 100 (10,000)

Medium Receptors 655218.13 2857443.75 450 45 x 45 100 x 100 (10,000)

Coarse Receptors 627718.13 2829943.75 1,000 100 x 100 100 x 100 (10,000)

The modeling was conducted using the parameters established for each applicant’s air 
quality impacts analysis; therefore, some of the model assumptions differ between the analyses.
Specific examples of variation described below include the meteorological data inputs and 
concentration ranks used to quantify model outputs. The detailed modeling methodologies for 
each project are available on the FERC docket for each project.1 

Representative hourly meteorological data are used in dispersion modeling to establish 
the atmospheric conditions near a pollutant source, and allow the model to predict the dispersion
of pollutants based on site-specific conditions. The Annova and Texas LNG assessments are 
based on a 1-year meteorological dataset, while the Rio Grande LNG used a 5-year 
meteorological dataset. 

In addition, as depicted in table E.1-2, in some cases, the applicants used concentration 
ranks that differ from TCEQ modeling guidance.2 Concentration ranks are statistically- 
determined, and higher concentration ranks are more conservative. For example, TCEQ 
recommends that, when using a 1-year meteorological dataset, the maximum high, first high 
(H1H) value should be reported for 1-hour NO2; however, Texas LNG provided the maximum 
high, eighth high (H8H) value, which is lower and therefore less conservative than TCEQ’s 
recommendation. 

Pollutant concentrations for given averaging periods for each of the three projects were 
combined with a background concentration to develop the cumulative impacts for each pollutant.
The results of the cumulative assessment are provided in the following section. 

1 The air dispersion model protocols are available on FERC’s eLibrary website, located at http://www.ferc.gov/docs-
filing/elibrary.asp, by searching Docket Number CP16-454 or CP16-455 and accession number 20170224-5143 for
the Rio Grande LNG Project; Docket Number CP16-116 and accession numbers 20170928-5165 and 20171212-
5161 for the Texas LNG Project, and Docket Number CP16-480 and accession number 20160713-4004 for the
Annova LNG Project.

2 Texas Commission on Environmental Quality. 2015. Air Quality Modeling Guidelines, APDG 6232. Online at:
https://www.tceq.texas.gov/assets/public/permitting/air/Modeling/guidance/airquality-mod-guidelines6232.pdf.
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Table E.1-2 
Concentration Ranks for Each Criteria Pollutant at Each Averaging Period in Air Dispersion Modeling 

Pollutant
Averaging

Period

Concentration Rank

TCEQ Guidance

Annova LNG Rio Grande LNG Texas LNG

CO

1-hour H2H H2H H2H For full NAAQS Analysis, when using one year of
meteorological data, report the maximum H1H. When

using five years of meteorological data, report the
maximum H2H.8-hour H2H H2H H2H

NO2

1-hour H1H
8th Highest Max Daily

1-hour values
averaged over 5 years

8th Highest Maximum
Daily 1-hour values
averaged over 1 year

For full NAAQS Analysis, when using one year of
meteorological data, report the maximum H1H. When

using five years of meteorological data, report the
maximum H8H.

Annual
Annual values

averaged across
1 year

Annual values
averaged across 1

year

Annual values averaged
across 1 year

SO2 1-hour H1H H4H
4th Highest Maximum
Daily 1-hour values
averaged over 1 year

For full NAAQS Analysis, when using one year of
meteorological data, report the maximum H1H. When

using five years of meteorological data, report the
maximum H4H.

PM10 24-hour H1H
H6H (did not use

concatenated
meteorological data)

H6H

For full NAAQS Analysis, when using one year of
meteorological data, report the maximum H1H. When

using five years of meteorological data, report the
maximum H6H for the concatenated 5-year period.

PM2.5

24-hour H1H H8H
8th Highest Maximum
Daily 1-hour values
averaged over 1 year

For full NAAQS Analysis, when using one year of
meteorological data, report the maximum H1H. When

using five years of meteorological data, report the
maximum 5-year average of H8H for each receptor.

Annual
Annual values

averaged across
1 year

Annual values
averaged across 1

year

Annual values averaged
across 1 year

Annual values averaged across 1 year



As shown above, predicted peak cumulative pollutant concentrations for the three 
projects were below the NAAQS, with the exception of the 1-hr NO2 NAAQS. The predicted 
maximum cumulative impact of NO2 for the 1-hour averaging period is estimated to be greater 
than the 1-hr NO2 NAAQS of 188 µg/m3. The predicted peak cumulative impact is 
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Results and Conclusions 

Figures E-1 through E-8 depict the cumulative impact assessment based on the air 
pollutant dispersion model output provided for the Texas LNG, Rio Grande LNG, and Annova
LNG terminals. The estimated cumulative peak concentration for each pollutant and associated
averaging period is based on combining the predicted concentration from each project at each 
receptor location regardless of the time when each concentration occurs. Since the timing and
location of the maximum predicted impacts from each terminal would differ, the method used to
develop the peak cumulative concentrations is conservative. The cumulative peak concentrations
were compared to the NAAQS. While this cumulative analysis does not follow the EPA- 
prescribed methodology for a full impacts analysis that would be conducted as a part of the 
Federal PSD permitting process to assess stationary source project impacts relative to the 
NAAQS, the primary NAAQS represent standardized air quality criteria and were therefore used
as a benchmark for comparison against modeling results. Table E.1-3 summarizes the peak 
concentrations estimated for concurrent operation of the three projects. 

Table E.1-3 
Peak Concentrations Estimated in Cumulative Air Dispersion Modeling for Stationary Source and

Marine Vessels for the Brownsville Area LNG Projects 

Criteria Air
Pollutant

Averaging
Period

Background
Concentration

a

(µg/m
3
)

Peak Concentration based on Modeled Results
(µg/m

3
)
b

NAAQS
(µg/m

3
)Peak

Concentration
c

Laguna
Heights

Port Isabel

CO
1-hour 2,175.5 2,746 2,337 2,324 40,000

8-hour 1,259.5 1,453 1,294 1,290 10,000

NO2

1-hour 49.9 196 73 72 188

Annual 6.1 9 6 6 100

SO2 1-hour 10.6 23 14 14 196

PM10 24-hour 62.0 64 62 62 150

PM2.5

24-hour 22.9 25 23 23 35

Annual 9.1 9 9 9 12

____________________
a Background concentrations retrieved from Tables 4-1 and 4-2 of dispersion modeling report provided for the Texas

LNG project (available on FERC’s eLibrary website, located at http://www.ferc.gov/docs-filing/elibrary.asp, by
searching Docket Number CP16-116 and accession numbers 20170928-5165).

b Modeled impacts include stationary sources and marine vessels (e.g., LNG carriers) at the LNG terminal sites.
c Peak concentrations predicted for each of the three projects for each receptor location were conservatively combined

without regard to time of occurrence.
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geographically located between the fence lines of the Rio Grande LNG and Texas LNG 
terminals as depicted in figure E-3. Because it is unlikely that all three terminals would be 
loading LNG vessels simultaneously, the peak concentrations presented in table E.1-3 are a 
conservative representation of combined impacts. As depicted in figure E-3 and table E.1-3, 1- 
hr NO2 concentrations in residential areas in Port Isabel and Laguna Heights are estimated to be 
below 75 µg/m3, which is well below the NAAQS. 

As depicted in figures E-1 through E-8, cumulative impacts are expected to disperse for 
all pollutants before reaching population centers in Port Isabel and Laguna Heights and would be
below the NAAQS. Therefore, while concurrent operations of the LNG terminals would result
in increased concentrations of air pollutants in the immediate vicinity of the terminals, the 
projects’ emissions are not expected to result in a significant impact on regional air quality. 
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Technical Memorandum 
To: Eric Tomasi 
 Environmental Engineer 
 Federal Energy Regulatory Commission 
 
From: David M. Jones, P.E, INCE Bd. Cert. 
 Principal Acoustical Engineer 
 SLR International Corporation 
 6001 Savoy Drive, Suite 215 
 Houston, Texas 77036 
 dmjones@slrconsulting.com 
 
Date: May 30, 2018 

Subject: Texas LNG Construction Noise Normalization for Cumulative Noise Impact Assessment 

1. INTRODUCTION 

At the request of Perennial Environmental, SLR International Corporation (SLR) has been acting 
as the Federal Energy Regulatory Commission (FERC) third-party reviewer for noise components 
of the Texas LNG Project.  As part of this review, SLR has been compiling the cumulative noise 
impact section of the Draft Environmental Impact Statement (DEIS) for the Project.  The 
cumulative impact section assesses the potential cumulative effects from all reasonably 
foreseeable future actions in the geographic scope of the Texas LNG project.  There are two other 
LNG projects proposed for the geographic area of the Texas LNG project: the Annova LNG and 
the Rio Grande LNG projects.  

2. CONSTRUCTION NOISE PREDICTIONS 

Each of the three LNG projects calculated the construction sound level contributions at a set of 
project-specific noise sensitive areas (project NSAs) using slightly different sound level metrics.  
As part of the cumulative assessment, SLR has developed a set of cumulative NSAs and 
calculation points (CPs).  There were two CPs representing locations at which noise impacts might 
be of concern but which were not NSAs: the observation platform for the Palmito Ranch Battlefield 
National Historic Landmark and a location in the Laguna Atascosa National Wildlife Refuge 
(LANWR).  The cumulative NSAs were generated from the combination of the three sets of project 
NSAs by combining NSAs in close proximity and removing duplicated NSA locations.  Table 1, 
below, summarizes the NSAs and metrics used for each project.   
  

SLR International Corporation, 6001 Savoy Drive, Suite 215, Houston, TX 77036-3322 
 713 789 9400         slrconsulting.com 
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Table 1: Summary of NSAs and Sound Level Metrics 

Project 
Number 
of NSAs 

Number of NSAs 
that Correspond 
with Cumulative 

NSAs 

Construction 
Evaluation 

Metric Comment 
Annova LNG 4 4 24-hour Ldn 24-hour Construction 

Rio Grande LNG 4 4 Lmax / Leq Daytime only construction 

Texas LNG 3 2 24-hour Ldn 

Construction includes 24-
hours per day dredging, 10-

hours per day other 
construction - Concurrent 

with 24-hour operations of 
Phase 1 equipment 

The project NSAs did not necessarily coincide with the full set of cumulative NSAs.  As such, it was 
necessary to predict the sound levels at those cumulative NSAs for which there is not 
corresponding project NSA. In order to sum the sound level contributions of the three different 
projects, the sound levels were predicted for the cumulative set of NSAs and CPs and the metrics 
for the different projects had to be standardized so that they could be compared. 

2.1. Propagation Calculations 

Each project predicted construction sound levels at a specific set of project NSAs closest to that 
project. Using a standard hemispherical spreading formula, SLR used these predicted sound 
levels, along with the distances from the acoustic center of each project to the project NSAs and 
standardized cumulative NSAs or CPs, to predict the sound levels at the standardized cumulative 
NSAs or CPs.  

The hemispherical spreading formula is:   Lp2 =  Lp1 + 20 x log10 (Distance1 / Distance2) 

Where Lp1 is the sound pressure level at Distance1 and Lp2 is the sound pressure level at 
Distance2.  Distances must be in the same units. 

This is a conservative calculation methodology as it does not account for additional propagation 
losses due to atmospheric absorption, ground effect, foliage, or terrain effects. It will thus tend to 
overestimate the potential construction sound levels. 
 
Table 2 shows a summary of the sound levels as predicted by each project at the project-specific 
NSAs, the distance from the NSAs to the project acoustic center, and the distance from the 
acoustic center to the cumulative NSA points.  For those cumulative NSAs or CPs at which there is 
no corresponding project NSA, the sound levels have been calculated by using the predicted levels 
at the project NSA in parenthesis and propagating them to the cumulative NSA distance. Sound 
levels that have been calculated in this manner are shown as shaded and italicized values. 
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Table 2: Summary of LNG Project Construction Sound Levels at the Cumulative NSAs / CPs 

Cumulative 
NSA / CP 

Project-Specific 
NSA 

Designation 

Distance from 
NSA / CP to 

Project 

Existing 
Sound 
Level 

Predicted 
Construction 
Sound Level 
Contribution 

Predicted 
Construction 
Sound Level 
Contribution 

miles (Ldn dBA) (Leq dBA) (Ldn dBA) 

ANNOVA LNG 
NSA C1 NSA 1 4.2 56.0 

N/A 

49.0 
NSA C2 a (NSA 2) 5.2 50.2 47.1 
NSA C3 a (NSA 2) 5.4 50.2 46.8 
NSA C4 NSA 2 4.6 46.0 48.0 
NSA C5 NSA 3 2.3 46.0 54.0 
NSA C6 a (NSA 2) 3.9 46.0 49.8 

CP 1 NSA 4 3.3 43.0 52.0 
CP 2 a (NSA 2) 1.7 59.0 56.9 

RIO GRANDE LNG 
NSA C1 NSA 2 3.7 56.0 52.2 49.2 
NSA C2 NSA 3 3.7 50.2 46.1 43.1 
NSA C3 NSA 4 3.9 50.2 45.7 42.7 
NSA C4 a (NSA 2) 4.9 46.0 49.7 46.7 
NSA C5 NSA 1 5.5 46.0 50.9 47.9 
NSA C6 a (NSA 2) 5.4 46.0 49.0 46.0 

CP 1 
Palmito Ranch 

BF 5.4 43.0 42.9 39.9 
CP 2 LANWR 0.8 59.0 51.7 48.7 

TEXAS LNG 
NSA C1 a (NSA 2) 2.7 56.0 

N/A 

50.3 
NSA C2 NSA 2 1.6 50.2 54.9 
NSA C3 NSA 3 1.7 50.2 54.6 
NSA C4 a (NSA 2) 4.4 46.0 45.9 
NSA C5 a (NSA 2) 5.5 46.0 44.1 
NSA C6 a (NSA 2) 7.3 46.0 41.6 

CP 1 a (NSA 2) 6.8 43.0 42.2 
CP 2 a (NSA 2) 1.7 59.0 54.3 

a  Sound levels at this cumulative NSA were not calculated by the project for construction noise.  Sound levels at the 
project NSA in parenthesis were propagated to the cumulative NSA or CP distance as described in this memo. 

2.2. Sound Level Metric Normalization 

The three different LNG projects include varying degrees of detail about the construction noise 
calculations and schedules.  Rio Grande LNG included only daytime sound levels (as Leq values) 
for construction, as those activities would only occur during the day.  Annova LNG and Texas LNG 
included 24-hour Ldn values for construction based on daytime and nighttime activities.  For 
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Annova LNG, all construction activities are assumed for 24-hours per day.  For Texas LNG, 
general site preparation construction is included for 10 daytime hours per day, but dredging and 
the Phase 1 operational noise sources are based on 24 hours per day.   

In order to combine the sound levels from the three different projects, the sound level metrics had 
to be standardized.  The 24-hour Ldn was chosen as the standardized metric because it is the 
standard FERC and EPA sound level metric, and it was used by two of the projects.   

The equivalent sound level (Leq) is the sound level that has the same (equivalent) sound energy as 
all of the sounds measured during a given period.  If a noise source generates a sound level of 50 
dBA over a one-hour period, it would produce a one-hour Leq of 50 dBA.  If the noise source 
generated a sound level of 50 dBA for half of the hour, but generated no noise during the other half 
of the hour, the one-hour Leq would drop by three decibels, to 47 dBA, as a three decibel decrease 
indicates a halving of the sound energy. 

The Rio Grande LNG construction activities will take place for 12-hours a day, from 7:00 am until 
7:00 pm during daylight hours only.  As the Rio Grande LNG construction will take place during the 
daytime for 12 hours (or half of the total hours in a day), the 24-hour Ldn will be three decibels 
lower than the predicted sound level Leq during the 12-hour construction shift.  The Rio Grande 
LNG construction sound level contributions have been calculated by subtracting three decibels 
from the given Leq. 

3. CUMULATIVE ASSESSMENT 

In order to predict the potential cumulative impact of construction noise from all three of the 
projects during simultaneous construction activities, the predicted sound levels, as Ldn values, can 
be logarithmically combined at each of the standardized cumulative assessment NSAs or CPs.  
This prediction would be a worst-case construction noise assessment, as it would combine the 
maximum construction noise contributions from all three LNG projects. 

 

4. CONCLUSION 

To allow comparison and cumulative assessment for the predicted construction sound levels from 
the three LNG projects, the sound levels had to be assessed in terms of a common set of NSAs 
and Calculation Points.  In addition, the metric used to present the sound levels had to be 
normalized.  The sound levels from each project have been predicted at a set of standardized 
cumulative NSAs and CPs from the provided project construction noise levels using a standard 
hemispherical spreading formula.  The sound level metrics have been normalized to use the FERC 
standard 24-hour Ldn for all construction noise.  The results of the standardization and 
normalization are shown in Table 2. 
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APPENDIX H 

Draft EIS Comments and Responses 



Letter Code Commenter Name/Affiliation Accession Number Comment Code(s)

GV­001 U.S. Environmental Protection Agency, 

Region 10

20181217­0010 GEN­25

GV­002 Texas Parks & Wildlife Department 20181217­5281 GEN­33, TES­08, VEG­04, WILD­07, WILD­08, WILD­09, WILD­06, 

TES­09, CI­05, CI­06, VEG­05, WET­02

GV­003 Department of the Interior ­ OEPC 20181218­5031 GEN­34, AQU­12, ALTS­05, WET­10, VEG­06, CI­07,

WILD­10, CI­08, CI­09, GEN­35, GEN­36, GEN­37, 

ALTS­03, SOIL­02, CI­10, CI­11, VEG­07, SURF­03, 

VEG­08, CI­12, CI­13, CI­14, CI­15, TES­10, TES­11, 

CI­16, GEN­38, VIS­02, VIS­03, VIS­06, VIS­04, CULT­11, CULT­12, 

CULT­13, NOISE­03, VIS­05, CI­17, CI­18, CI­19, CI­20

CO­001 Friends of Laguna Atascosa National 

Wildlife Refuge

20181203­5275 GEN­06

CO­002 Friends of Laguna Atascosa National 

Wildlife Refuge

20181217­5235 GEN­22, WILD­03, WET­02, TES­06, SOCIO­05, SOCIO­01, 

GEN­16, GEN­10

CO­003 Center for Liquefied Natural Gas 20181217­5264 GEN­01

CO­004 Sierra Club, et al. 20181217­5317 GEN­04, WET­02, GEN­15, GEN­07, GEN­10, SOCIO­20, SOCIO­21, 

SOCIO­22, AIR­01, SAFE­03, SAFE­21, SOCIO­02, SOCIO­23, 

SOCIO­24, SOCIO­25, SOCIO­26, SOCIO­27, SOCIO­12, SOCIO­06, 

AQU­13, AQU­14, AQU­15, CULT­08, CULT­09, GEN­39, GEN­05, 

TES­06, CI­14, TES­05, TES­12, WILD­03, WET­02, WET­11, 

SAFE­22, SAFE­23, SAFE­07, SAFE­25, SAFE­24, GEN­40, GEN­41, 

AIR­04, CLIM­06, CLIM­07, SOCIO­05, CI­21, CI­22, CI­23

CO­005 Texas LNG Brownsville LLC 20181217­5371 GEN­29, AQU­11, NOISE­02, CULT­10, GEN­30, GEN­31, SAFE­18, 

GEN­31, GEN­32, SOIL­01, TES­07, SOCIO­19, SAFE­19, SAFE­20

Government Agencies

Companies and Organizations

Table H­1

Index of Commenters on the Draft EIS

H-1



Letter Code Commenter Name/Affiliation Accession Number Comment Code(s)

Carrizo/Comecrudo Nation of Texas 

CO­006 Friends of the Wildlife Corridor 20181217­5375 GEN­04, GEN­07, GEN­05, VEG­01, WET­02, AQU­10, AQU­01, 

AQU­02, WILD­05, GEN­10, GEN­22, SOCIO­06, WILD­03, 

SOCIO­01, CULT­04, CULT­03, AIR­01, CI­04, GEN­03, CLIM­01, 

CI­01, WILD­06, SOCIO­18, VIS­01

Tribes

TR­001 20181218­5010 SOCIO­03, CULT­07, CULT­03

Individuals

INV­001 Ramsey Lawson 20181113­5008 GEN­01

INV­002 Dickie Hurta 20181113­5009 GEN­01

INV­003 Dewayne Davis 20181113­5015 GEN­01

INV­004 Kenneth Teague 20181113­5247 GEN­02

INV­005 N/A 20181120­0054 GEN­04, CULT­01, AIR­01

INV­006 Josette A. Cruz 20181120­0055 GEN­03, GEN­06, TES­02, CLIM­01

INV­007 N/A 20181120­0056 GEN­03, GEN­14

INV­008 Rebekah G. Herrera 20181120­0057 GEN­03, SAFE­02, AIR­01, GEN­03

INV­009 Rich Cruz 20181120­0058 VEG­01, AQU­01, SAFE­02

INV­010 Michael Baguio 20181120­0059 AQU­01, WET­01, SOCIO­01

INV­011 Laura Baguio 20181120­0060 ALTS­01, WILD­01, VEG­01, TES­01, AQU­02, AIR­02, GEN­07, 

GEN­04

INV­012 Christopher Haron 20181120­0061 GEN­09, GEN­08

INV­013 Javiar Gonzalez 20181120­0062 GEN­03, SOCIO­01

INV­014 Doug Faircloth 20181120­0063 CLIM­01, AIR­01, GEN­08, GEN­03

INV­015 Mary Helen Flores 20181120­0064 GEN­03, SOCIO­02, GEN­10, GEN­04

INV­016 Britney Marutan 20181120­0065 SOCIO­01, AQU­01

INV­017 Ivy Hinson 20181120­0066 GEN­08, SOCIO­01, SOCIO­04, WET­02

INV­018 Ava Leal 20181120­0067 GEN­03, CULT­02

INV­019 N/A 20181120­0068 GEN­03

INV­020 Donna  Mehaffey 20181120­0069 GEN­01

INV­021 Peter Owen 20181120­0070 CULT­01,  GEN­09, CLIM­01

INV­022 Otilia Castio 20181120­0071 GEN­03

INV­023 Jared Haclama 20181120­0072 GEN­03, GEN­11

INV­024 Mary K. Bruner 20181120­0073 AIR­01, SAFE­03

INV­025 Tommy J. Saenz 20181120­0074 GEN­03

H-2
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INV­026 Daniel S.Griffen 20181120­0075 GEN­01

INV­027 Ellen M. Tyma 20181120­0076 GEN­01

INV­028 Marcas Munoz 20181120­0077 GEN­03

INV­029 Deborah Curtin 20181120­0078 GEN­12

INV­030 Rafael Salazar III 20181120­0079 GEN­03, SAFE­04

INV­031 Beverly Ray 20181120­0080 GEN­03, ALTS­01

INV­032 Ken Orgera 20181120­0081 GEN­03, GEN­13

INV­033 Javier Iberea 20181120­0082 AIR­02, SAFE­04

INV­034 Glen Boward 20181120­0083 GEN­06

INV­035 Lydia E. Caballero 20181120­0085 GEN­03, AIR­01, GEN­09

INV­036 Jesse Maniaz 20181120­0086 GEN­03

INV­037 Mary Voltz 20181120­0087 GEN­06

INV­038 Ed McBride 20181120­0088 GEN­11, AIR­01, SAFE­06, SAFE­03, GEN­03

INV­039 Christina Salazar 20181120­0089 SAFE­01, SAFE­04, GEN­06

INV­040 Donald Gonzales 20181123­5044 TES­01, WET­03

INV­041 Francisco J. Hinojosa Jr. 20181203­5000 SOCIO­06, SOCIO­01

INV­042 Mary Volz 20181203­5049 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­043 Lessie Spindle 20181203­5052 GEN­03, GEN­04, GEN­07, GEN­15, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­044 Monica Escobedo 20181203­5053 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­045 Joyce Hamilton 20181203­5055 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­046 Patricia Crunk 20181203­5072 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­047 Barry Zavah 20181203­5073 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­048 Sandra Ayala 20181203­5074 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­049 Josette Cruz 20181203­5076 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­050 Bonnie Clements 20181203­5077 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07
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INV­051 Nora Solis 20181203­5078 GEN­03, GEN­04, GEN­15, GEN­07, SOCIO­05, GEN­10, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07, SAFE­03

INV­052 Victoria Scharen 20181203­5079 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07, GEN­08

INV­053 Saundra Thomas 20181203­5126 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­054 Carlos Galvan 20181203­5130 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07, GEN­11

INV­055 Norma Ramos 20181203­5133 GEN­03, GEN­04, GEN­15, GEN­07, SOCIO­05, GEN­10, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­056 Lauren Bendiksen 20181203­5136 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­057 Mario Garza Jr. 20181203­5137 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­06, SOCIO­05, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­058 Bruce Hix 20181203­5138 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­059 Catherine Faver 20181203­5140 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07, 

INV­060 Margo MacKinnon 20181203­5141 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­061 Martha Saavendra 20181203­5143 GEN­03, GEN­04, GEN­15, GEN­10, GEN­07, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­062 Laura Baguio 20181203­5145 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­063 Crystal Wilson 20181203­5146 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­064 John D'Angelo 20181203­5147 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07, AQU­01

INV­065 Letty Roerig 20181203­5150 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07, GEN­08, CLIM­01, 

GEN­17

INV­066 Danielle Swopes 20181203­5154 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­067 Michele Gardner 20181203­5155 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07
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INV­068 Amy Cummins 20181203­5158 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07, SAFE­03

INV­069 Bradley Willis 20181203­5161 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­070 Herbert Montalvo 20181203­5195 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­071 Rebecca Wittenburg 20181203­5197 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­072 Kent Wittenburg 20181203­5200 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­073 Glenn Boward 20181203­5203 GEN­06

INV­074 Jean Mendoza 20181203­5210 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­075 Sandra Stark 20181203­5211 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­076 Mia Trevino 20181203­5213 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­077 Carmen Grammer 20181203­5215 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­078 Mary E. Hollmann 20181203­5220 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­079 Larry Hollmann 20181203­5223 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­080 Rebelah Gomez 20181203­5225 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07, AIR­01

INV­081 Karen Boward 20181203­5228 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­082 LaNell Gerlach 20181203­5229 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­083 Mary Angela Branch 20181203­5231 GEN­11, SAFE­08, GEN­03, GEN­05, AIR­02, AQU­03, AQU­04, 

CLIM­01, SURF­01, SURF­02, TES­01, AQU­05, GEN­07, SOCIO­06, 

GEN­10, GEN­06, CI­01, TES­04

INV­084 Danny Wilson 20181203­5240 GEN­11, SAFE­08, GEN­03, GEN­05, AIR­02, AQU­03, AQU­04, 

CLIM­01, SURF­01, SURF­02, AQU­05, TES­01, GEN­07, SOCIO­06, 

GEN­10, GEN­06, CI­01, TES­04
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INV­085 Robert Severson 20181203­5255 GEN­03, CLIM­01, GEN­08

INV­086 Marta Pena 20181203­5257 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07, GEN­11, AIR­01, 

CLIM­01

INV­087 Diane Teter 20181203­5263 GEN­11, SAFE­08, GEN­03, GEN­05, AIR­02, AQU­03, AQU­04, 

CLIM­01, SURF­01, SURF­02, TES­01, AQU­05, GEN­07, SOCIO­06, 

GEN­10, GEN­06, CI­01, TES­04

INV­088 Edna Goette 20181203­5264 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­089 Henry Goette 20181203­5282 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­090 Patrick Anderson 20181204­5019 GEN­06, GEN­05, GEN­07, TES­04, GEN­05, GEN­19, GEN­16, 

SAFE­09, GEN­04, SAFE­07

INV­091 Kenneth Teague 20181204­5049 AQU­06, GEN­20, WET­04, ALTS­02, ALTS­03, AQU­07, AQU­08, 

VEG­02, WET­05, WET­02, WET­06

INV­092 Julie Edelstein 20181210­0044 AIR­01, SAFE­03, SAFE­06, SAFE­10, WILD­01, SOCIO­06, 

SOCIO­01

INV­093 Tom A Sagona 20181210­5003 CLIM­01, GEN­03

INV­094 Sarah S Merrill 20181212-5179 GEN­04, GEN­28, WET­02, WET­08, SAFE­13, NOISE­01, SAFE­10, 

SAFE­14, SAFE­15, SAFE­16, SAFE­17, CLIM­01, GEN­09, 

SAFE­12, CULT­01, TES­05, VEG­01, WET­08, GEN­06, TES­14, 

TES­04, WET­09, CLIM­05, SOCIO­03, GEN­08, GEN­03, SOCIO­17, 

SOCIO­01

INV­095 Bill Holt, et al. 20181217-0013 GEN­03, GEN­11, GEN­09

INV­096 Teresa Saldivar 20181217­5023 GEN­03, TES­01, AQU­09, GW­01, SURF­01

INV­097 Jim Chapman 20181217­5038 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­098 Christopher Basaldu 20181217­5062 CLIM­01, VIS­01, CULT­03, GEN­43, GEN­03, GEN­04, GEN­15, 

GEN­07, GEN­10, SOCIO­05, SOCIO­06, GEN­06, CI­01, TES­04, 

GEN­16, SAFE­07

INV­099 Laurel Steinberg 20181217­5071 REC­01, GEN­09, SOCIO­01, GEN­10, GEN­03, GEN­04, GEN­15, 

GEN­07, GEN­10, SOCIO­05, SOCIO­06, GEN­06, CI­01, TES­04, 

GEN­16, SAFE­07

INV­100 Karen Saunders 20181217­5073 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07
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INV­101 Janie Martinez 20181217­5074 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­102 Bebe Jowell 20181217­5078 SOCIO­03, AIR­02, GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, 

SOCIO­05, SOCIO­06, GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­103 Claudia Montemayor 20181217­5080 SOCIO­03, AIR­02, GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, 

SOCIO­05, SOCIO­06, GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­104 Bob Radnik 20181217­5081 CLIM­01, GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, 

SOCIO­06, GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­105 Albert Cantua 20181217-5082 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­106 Bebe Jowell 20181217­5083 SOCIO­03, AIR­02, GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, 

SOCIO­05, SOCIO­06, GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­107 Christina Patino Houle 20181217­5085 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­108 Rob Gardner  20181217­5087 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, TES­04, GEN­16, SAFE­07

INV­109 Sandra Gonzalez 20181217­5088 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

CI­01, GEN­06, TES­04, GEN­16, SAFE­07

INV­110 Mary Elizabeth Hollmann 20181217­5089 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

CI­01, GEN­06, TES­04, GEN­16, SAFE­07

INV­111 Alan Diaz 20181217­5090 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

CI­01, GEN­06, TES­04, GEN­16, SAFE­07, SOCIO­01

INV­112 Jose Sanchez 20181217­5092 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, GEN­16, SAFE­07, CULT­04

INV­113 Lucinda Wierenga 20181217­5101 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, GEN­16, SAFE­07, CULT­04, SOCIO­01

INV­114 Nancy Patterson 20181217­5102 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, GEN­16, SAFE­07, CULT­04
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INV­115 Griff Mangan 20181217­5104 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, GEN­16, SAFE­07, CULT­04, GEN­21, AIR­01

INV­116  Volker Imschweiler 20181217­5105 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, GEN­16, SAFE­07, CULT­04, CULT­01

INV­117 Connie Lopez 20181217­5106 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, GEN­16, SAFE­07, CULT­04

INV­118 Alison Kirsch 20181217­5108 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, GEN­16, SAFE­07, CULT­04

INV­119 Jesus Medina 20181217­5110 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­06, SOCIO­05, 

GEN­06, CI­01, GEN­16, SAFE­07, CULT­04

INV­120 Virginia Gelinea 20181217­5112 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, GEN­16, SAFE­07, CULT­04

INV­121 Jim Mehis 20181217­5124 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

CI­01, GEN­06, GEN­16, SAFE­07, CULT­04, AIR­02

INV­122 Heather Ramon 20181217­5125 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, GEN­16, SAFE­07, CULT­04

INV­123 Walter Kittelberger 20181217­5128 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, GEN­16, SAFE­07, CULT­04

INV­124 MJ Shelton 20181217­5130 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, GEN­16, CI­01, CULT­04, SAFE­07, SOCIO­01

INV­125 Mary Shelton 20181217­5133 WILD­02, GEN­04, GEN­03, GEN­15, GEN­07, GEN­10, SOCIO­05, 

SOCIO­06, CI­01, GEN­06, GEN­16, SAFE­07, CULT­04

INV­126 Roger Barrus 20181217­5136 GEN­03, GEN­04, GEN­15, GEN­10, GEN­07, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, GEN­16, SAFE­07, CULT­04

INV­127 Christian Barajas 20181217­5137 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, GEN­16, SAFE­07, CULT­04

INV­128 Javier Martinez 20181217­5140 GEN­03, GEN­04, GEN­15, GEN­07, SOCIO­05, SOCIO­06, GEN­10, 

GEN­06, CI­01, SAFE­07, GEN­16, CULT­04

INV­129 Terrence Garrett 20181217­5194 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, GEN­16, SAFE­07, CULT­04
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INV­130 Tim Speece 20181217­5197 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, GEN­16, SAFE­07, CULT­04

INV­131 Nohemi Benitez 20181217­5200 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, GEN­16, SAFE­07, CULT­04, AIR­01

INV­132 Martha Estes 20181217­5203 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, GEN­16, SAFE­07, CULT­04

INV­133 Rosemary Hendricks 20181217­5205 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, GEN­16, SAFE­07, CULT­04

INV­134 Mary Branch 20181217­5206 GEN­11, SAFE­08, GEN­03, GEN­05, AIR­02, AQU­03, AQU­04, 

CLIM­01, SURF­01, SURF­02, TES­01, AQU­05, GEN­07, SOCIO­06, 

GEN­10, GEN­06, CI­01, TES­04, SOCIO­03, GEN­09, SOCIO­01, 

GEN­04, GEN­07, GEN­15, SOCIO­05, GEN­16, SAFE­07, WET­02

INV­135 Elke Baitis 20181217­5208 CULT­04, GEN­10, SOCIO­05, CI­01

INV­136 Cindy Spoon 20181217­5210 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, GEN­16, SAFE­07, CULT­04

INV­137 Edward McBride 20181217­5211 GEN­11, AIR­01, SAFE­06, SAFE­03, GEN­03, GEN­04, GEN­15, 

GEN­07, GEN­10, SOCIO­05, SOCIO­06, GEN­06, CI­01, GEN­16, 

SAFE­07, CULT­04

INV­138 Victoria Scharen 20181217­5212 GEN­08, GEN­03, GEN­04, GEN­07, GEN­15, GEN­10, SOCIO­05, 

SOCIO­06, GEN­06, CI­01, GEN­16, SAFE­07, CULT­04

INV­139 Gail Tschirhart 20181217­5213 AIR­02, SAFE­03, GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, 

SOCIO­05, SOCIO­06, GEN­06, CI­01, GEN­16, SAFE­07, CULT­04

INV­140 Dianne Johnson 20181217­5214 AIR­01, AQU­09, SOCIO­02, GEN­03, GEN­04, GEN­15, GEN­07, 

GEN­10, SOCIO­05, SOCIO­06, GEN­06, CI­01, GEN­16, SAFE­07, 

CULT­04

INV­141 Glen Boward 20181217­5215 GEN­03, GEN­04, GEN­15, GEN­07, SOCIO­05, GEN­10, GEN­06, 

SOCIO­06, CI­01, GEN­16, SAFE­07, CULT­04

INV­142 Sally Nold 20181217­5217 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­06, SOCIO­05, 

GEN­06, CI­01, GEN­16, SAFE­07, CULT­04
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INV­143 Karen Boward 20181217­5224 GEN­04, GEN­05, GEN­15, GEN­07, VEG­01, WET­02, AQU­01, 

WET­01, WILD­03, TES­15, TES­04, GEN­16, WILD­04, GEN­22, 

GEN­10, SOCIO­05, WILD­05, SOCIO­07, SOCIO­08, SOCIO­06, 

SOCIO­09, SOCIO­10, SOCIO­11, SOCIO­12, CLIM­01, AIR­01, 

SAFE­09, SAFE­07, CI­02, CI­03, CULT­03, CULT­04, CULT­05, 

CULT­06, GEN­23, WET­07, SAFE­11, GEN­03, GEN­07, GEN­15, 

GEN­06, CI­01

INV­144 Michael Turner 20181217­5231 GEN­03, GEN­04, GEN­15, GEN­07, GEN­10, SOCIO­05, SOCIO­06, 

GEN­06, CI­01, GEN­16, SAFE­07, CULT­04

INV­145 Elizabeth Watts 20181217­5233 GEN­03, GEN­04, GEN­15, GEN­07, SOCIO­05, GEN­10, SOCIO­06, 

GEN­06, CI­01, GEN­16, SAFE­07, CULT­04

INV­146 Maria M Galasso 20181217­5267 SAFE­07, GEN­15, GEN­06, WET­02, GEN­10, GEN­11, SOCIO­06, 

GEN­23, GEN­03

INV­147 Patrick Anderson 20181217­5306 GEN­04, GEN­05, GEN­15, GEN­03, GEN­22, TES­04, GEN­19, 

SAFE­09, GEN­10, SOCIO­05, SOCIO­07, SOCIO­08, SOCIO­13, 

SOCIO­14, CLIM­01, GEN­17, WILD­04, GEN­16, WILD­03, 

WET­02, TES­05, SAFE­07, AIR­03, AIR­01, CI­01, CULT­04

INV­148  William E Kenon, JR 20181217­5355 SOCIO­02, SOCIO­06, SOCIO­01, AIR­01, SOCIO­15

INV­149 Alma Gloria Leal 20181217­5374 GEN­03, WILD­04

INV­150 Elizabeth Grimsley 20181219­0008 GEN­08, GEN­03, GEN­09, GEN­11, CLIM­01

INV­151 Tammy Scott 20181219­0008 GEN­03, GEN­11, GEN­09, CLIM­01

INV­152 Kathryn Samec 20181219­0008 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­153 Cheryl Morris 20181219­0008 GEN­03, GEN­11, GEN­09, CLIM­01

INV­154 Teran Hughes 20181219­0008 GEN­03, GEN­11, GEN­09, CLIM­01

INV­155 Frank Dufour 20181219­0008 GEN­03, GEN­11, GEN­09, CLIM­01

INV­156 Harold Albers 20181219­0008 GEN­03, GEN­11, GEN­09, CLIM­01

INV­157 Lauren Danford 20181219­0008 GEN­03, GEN­11, GEN­09, CLIM­01

INV­158 Lynda Bingaman 20181219­0008 GEN­03, GEN­11, GEN­09, CLIM­01

INV­159 Nettie Standiford 20181219­0008 GEN­03, GEN­11, GEN­09, CLIM­01

INV­160 Rochelle Brackman 20181219­0008 GEN­03, GEN­11, GEN­09, CLIM­01

INV­161 Mary Cato 20181219­0008 GEN­03, GEN­11, GEN­09, CLIM­01

INV­162 Natalie Martens 20181219­0008 GEN­03, GEN­11, GEN­09, CLIM­01

INV­163 Zeoma Olsewski 20181219­0008 GEN­08, GEN­03, GEN­11, GEN­09CLIM­01
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INV­164 Samuel Boazman 20181219­0008 GEN­03, GEN­11, GEN­09, CLIM­01

INV­165 Denis Tidrick 20181219­0008 GEN­03, GEN­11, GEN­09, CLIM­01

INV­166 Eleanor Raybold 20181219­0008 GEN­03, GEN­11, GEN­09, CLIM­01

INV­167 Laura Codina 20181219­0008 GEN­03, GEN­11, GEN­09, CLIM­01

INV­168 Karen Hill 20181219­0008 GEN­03, GEN­11, GEN­09, CLIM­01

INV­169 Shelly Dunham 20181219­0008 GEN­03, GEN­11, GEN­09, CLIM­01

INV­170 Frances Morgan 20181219­0008 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­171 Kathryn Cain 20181219­0008 GEN­03, GEN­11, GEN­09, CLIM­01

INV­172 Roberto Alverado 20181219­0008 GEN­03, GEN­11, GEN­09, CLIM­01

INV­173 Stuart Crane 20181219­0008 GEN­03, GEN­11, GEN­09, CLIM­01

INV­174 Anna George 20181219­0008 AIR­01, GEN­03, GEN­11, GEN­09, CLIM­01

INV­175 Suzanne Taylor 20181219­0009 GEN­03, GEN­11, GEN­09, CLIM­01

INV­176 Catherine Davis 20181219­0009 GEN­03, GEN­11, GEN­09, CLIM­01

INV­177 Carolynn Snyder 20181219­0009 GEN­03, GEN­11, GEN­09, CLIM­01

INV­178 Karen Ricks 20181219­0009 GEN­03, GEN­11, GEN­09, CLIM­01

INV­179 Zeb Hanley 20181219­0009 GEN­03, GEN­11, GEN­09, CLIM­01

INV­180 Kim Sanders George 20181219­0009 GEN­03, GEN­11, GEN­09, CLIM­01

INV­181 Wanda Kirkpatrick 20181219­0009 GEN­03, GEN­11, GEN­09, CLIM­01

INV­182 Kerry White 20181219­0009 GEN­03, GEN­11, GEN­09, CLIM­01

INV­183 Herman Rhein 20181219­0009 GEN­03, GEN­11, GEN­09, CLIM­01

INV­184 Terry Ferlet 20181219­0009 GEN­03, GEN­11, GEN­09, CLIM­01

INV­185 Simona Vigil 20181219­0009 GEN­03, GEN­11, GEN­09, CLIM­01

INV­186 Laura Berrios 20181219­0009 GEN­03, GEN­11, GEN­09, CLIM­01

INV­187 Derek Eckert 20181219­0009 GEN­03, GEN­11, GEN­09, CLIM­01

INV­188 Nika Dunn 20181219­0009 GEN­03, GEN­11, GEN­09, CLIM­01

INV­189 Payten Maness 20181219­0009 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­190 Caroline Ysasaga 20181219­0009 GEN­03, GEN­11, GEN­09, CLIM­01

INV­191 Melissa Guynes 20181219­0009 GEN­03, GEN­11, GEN­09, CLIM­01

INV­192 Yanira Aguirre 20181219­0009 GEN­03, GEN­11, GEN­09, CLIM­01

INV­193 Deirdre Ohearn 20181219­0009 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­194 Marta Diaz 20181219­0009 GEN­03, GEN­11, GEN­09, CLIM­01

INV­195 James Smith 20181219­0009 GEN­03, GEN­11, GEN­09, CLIM­01

INV­196 Veronica Perez 20181219­0009 GEN­03, GEN­11, GEN­09, CLIM­01
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INV­197 Teresa French 20181219­0009 GEN­03, GEN­11, GEN­09, CLIM­01

INV­198 Kathryn Brown 20181219­0009 GEN­03, GEN­11, GEN­09, CLIM­01

INV­199 Mary Hancock 20181219­0009 GEN­03, GEN­11, GEN­09, CLIM­01

INV­200 Liz LaFour 20181219­0009 GEN­03, GEN­11, GEN­09, CLIM­01

INV­201 Cindy Symington 20181219­0010 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­202 Shannon Grounds 20181219­0010 GEN­03, GEN­11, GEN­09, CLIM­01

INV­203 Denise Bickford 20181219­0010 GEN­03, GEN­11, GEN­09, CLIM­01

INV­204 Sierra King 20181219­0010 GEN­03, GEN­11, GEN­09, CLIM­01

INV­205 Barbara Rogers 20181219­0010 GEN­03, GEN­11, GEN­09, CLIM­01

INV­206 Sally Mcafee 20181219­0010 GEN­03, GEN­11, GEN­09, CLIM­01

INV­207 Stephanie Doyle 20181219­0010 GEN­03, GEN­11, GEN­09, CLIM­01

INV­208 John Edwards 20181219­0010 GEN­03, GEN­11, GEN­09, CLIM­01

INV­209 Max Anderson 20181219­0010 GEN­03, GEN­11, GEN­09, CLIM­01

INV­210 Maritza Rodriguez 20181219­0010 GEN­03, GEN­11, GEN­09, CLIM­01

INV­211 Danielle Cole 20181219­0010 GEN­03, GEN­11, GEN­09, CLIM­01

INV­212 John Clary 20181219­0010 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­213 U Sakoglu 20181219­0010 GEN­03, GEN­11, GEN­09, CLIM­01

INV­214 U Sakoglu 20181219­0010 GEN­03, GEN­11, GEN­09, CLIM­01

INV­215 Claudio Salazar 20181219­0010 GEN­03, GEN­11, GEN­09, CLIM­01

INV­216 Tracy Zadwick 20181219­0010 GEN­03, GEN­11, GEN­09, CLIM­01

INV­217 Judy Perkins 20181219­0010 GEN­03, GEN­11, GEN­09, CLIM­01

INV­218 Jacqui Hamlett 20181219­0010 GEN­03, GEN­11, GEN­09, CLIM­01

INV­219 Carolyn Downs 20181219­0010 GEN­03, GEN­11, GEN­09, CLIM­01

INV­220 Kathryn Burns 20181219­0010 GEN­03, GEN­11, GEN­09, CLIM­01

INV­221 Ilene Dillon­Fink 20181219­0010 GEN­03, GEN­11, GEN­09, CLIM­01

INV­222 John Guest 20181219­0010 GEN­03, GEN­11, GEN­09, CLIM­01

INV­223 Justin Bautista 20181219­0010 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­224 Rosemary Carson 20181219­0010 GEN­03, GEN­11, GEN­09, CLIM­01

INV­225 Jed Mccuistion 20181219­0010 GEN­03, GEN­11, GEN­09, CLIM­01

INV­226 Pam Sohan 20181219­0010 GEN­03, GEN­11, GEN­09, CLIM­01

INV­227 Ana Reza 20181219­0011 GEN­03, GEN­11, GEN­09, CLIM­01

INV­228 Suzy Eide 20181219­0011 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­229 F M 20181219­0011 GEN­03, GEN­11, GEN­09, CLIM­01
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INV­230 Carol Creech 20181219­0011 GEN­03, GEN­11, GEN­09, CLIM­01

INV­231 Linda Hataway 20181219­0011 GEN­03, GEN­11, GEN­09, CLIM­01

INV­232 Lilli Pell 20181219­0011 GEN­03, GEN­11

INV­233 Patricia Thomson 20181219­0011 GEN­03, GEN­11, GEN­09, CLIM­01

INV­234 Donna B Matthews 20181219­0011 GEN­03, GEN­11, GEN­09, CLIM­01

INV­235 Katheryn Rogers 20181219­0011 GEN­03, GEN­11, GEN­09, CLIM­01

INV­236 Richard Walsh 20181219­0011 GEN­03, GEN­11, GEN­09, CLIM­01

INV­237 Terry Mckeegan 20181219­0011 GEN­01, GEN­03, GEN­11, GEN­09, CLIM­01

INV­238 J Talbot 20181219­0011 GEN­03, GEN­11, GEN­09, CLIM­01

INV­239 Lisa Barrett 20181219­0011 GEN­03, GEN­11, GEN­09, CLIM­01

INV­240 Dennis Deacon 20181219­0011 GEN­03, GEN­11, GEN­09, CLIM­01

INV­241 Jane Lundquist 20181219­0011 GEN­03, GEN­11, GEN­09, CLIM­01

INV­242 Linda Cooke 20181219­0011 GEN­03, GEN­11, GEN­09, CLIM­01

INV­243 Lynda Arredon 20181219­0011 GEN­03, GEN­11, GEN­09, CLIM­01

INV­244 Guadalupe Yanez 20181219­0011 GEN­03, GEN­11, GEN­09, CLIM­01

INV­245 Laura Carbonneau 20181219­0011 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­246 Fatimah Quraali 20181219­0011 GEN­03, GEN­11, GEN­09, CLIM­01

INV­247 Particia Stella 20181219­0011 GEN­03, GEN­11, GEN­09, CLIM­01

INV­248 Bobby & Roby Odom 20181219­0011 GEN­03, GEN­11, GEN­09, CLIM­01

INV­249 Alan Ogden 20181219­0011 GEN­03, GEN­11, GEN­09, CLIM­01

INV­250 Margaret Tatum 20181219­0011 GEN­03, GEN­11, GEN­09, CLIM­01

INV­251 Kathleen Younghans 20181219­0013 GEN­03, GEN­11, GEN­09, CLIM­01

INV­252 Bettie Winsett 20181219­0013 GEN­03, GEN­11, GEN­09, CLIM­01

INV­253 Theresa Martinez 20181219­0013 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­254 Stephen Stoker 20181219­0013 GEN­03, GEN­11, GEN­09, CLIM­01

INV­255 Frederick Chase 20181219­0013 GEN­03, GEN­11, GEN­09, CLIM­01

INV­256 Debra Mccawley 20181219­0013 GEN­03, GEN­11, GEN­09, CLIM­01

INV­257 Allison Vitek 20181219­0013 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­258 Cynthia Meyer 20181219­0013 GEN­03, GEN­11, GEN­09, CLIM­01

INV­259 Gail Williams 20181219­0013 GEN­03, GEN­11, GEN­09, CLIM­01

INV­260 Gail Williams 20181219­0013 GEN­03, GEN­11, GEN­09, CLIM­01

INV­261 Michael Mager 20181219­0013 GEN­03, GEN­11, GEN­09, CLIM­01

INV­262 Darvin Oliver 20181219­0013 GEN­03, GEN­11, GEN­09, CLIM­01
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INV­263 Cathy Ramsey 20181219­0013 GEN­03, GEN­11, GEN­09, CLIM­01

INV­264 Bhuvanesh Bhatt 20181219­0013 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­265 Ashley Jones 20181219­0013 GEN­03, GEN­11, GEN­09, CLIM­01

INV­266 Betty Mcdugald 20181219­0013 GEN­03, GEN­11, GEN­09, CLIM­01

INV­267 Linda Charlton 20181219­0013 GEN­03, GEN­11, GEN­09, CLIM­01

INV­268 Brandy Gibbs 20181219­0013 GEN­03, GEN­11, GEN­09, CLIM­01

INV­269 Christian Rodriguez 20181219­0013 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­270 Ruth Keitz 20181219­0013 GEN­03, GEN­11, GEN­09, CLIM­01

INV­271 Greg Grubb 20181219­0013 GEN­03, GEN­11, GEN­09, CLIM­01

INV­272 Adriana Gonzalez 20181219­0013 GEN­03, GEN­11, GEN­09, CLIM­01

INV­273 Doug Simmer 20181219­0013 GEN­03, GEN­11, GEN­09, CLIM­01

INV­274 Beth Ann Sikes 20181219­0013 GEN­03, GEN­11, GEN­09, CLIM­01

INV­275 Megan O'Connell 20181219­0013 GEN­03, GEN­11, GEN­09, CLIM­01

INV­276 Richard Schlenk 20181219­0014 GEN­03, GEN­11, GEN­09, CLIM­01

INV­277 Jeremiah Stith 20181219­0014 GEN­03, GEN­11, GEN­09, CLIM­01

INV­278 Chris Soignier 20181219­0014 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­279 Enedelia Salinas 20181219­0014 GEN­03, GEN­11, GEN­09, CLIM­01

INV­280 Melanie Schuchart 20181219­0014 GEN­03, GEN­11, GEN­09, CLIM­01

INV­281 Ashley Beard 20181219­0014 GEN­03, GEN­11, GEN­09, CLIM­01

INV­282 Michelle Esposito 20181219­0014 GEN­03, GEN­11, GEN­09, CLIM­01

INV­283 Jonathan Sanders 20181219­0014 GEN­03, GEN­11, GEN­09, CLIM­01

INV­284 Nancy Latner 20181219­0014 GEN­03, GEN­11, GEN­09, CLIM­01

INV­285 Colleen Theriot 20181219­0014 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­286 Pam Wetzels 20181219­0014 GEN­03, GEN­11, GEN­09, CLIM­01

INV­287 Missy Elley 20181219­0014 GEN­03, GEN­11, GEN­09, CLIM­01

INV­288 Anthony Sanchez 20181219­0014 GEN­03, GEN­11, GEN­09, CLIM­01

INV­289 Hernan Ortega 20181219­0014 GEN­03, GEN­11, GEN­09, CLIM­01

INV­290 Grace Pruitt 20181219­0014 GEN­03, GEN­11, GEN­09, CLIM­01

INV­291 June Jensen 20181219­0014 GEN­03, GEN­11, GEN­09, CLIM­01

INV­292 Grace Cagle 20181219­0014 GEN­03, GEN­11, GEN­09, CLIM­01

INV­293 Jean Rothfusz 20181219­0014 GEN­03, GEN­11, GEN­09, CLIM­01

INV­294 Marisol Cervantes 20181219­0014 GEN­03, GEN­11, GEN­09, CLIM­01

INV­295 Terri Rose 20181219­0014 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01
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INV­296 Alison Kirsch 20181219­0014 GEN­03, GEN­11, GEN­09, CLIM­01

INV­297 Tina Therlaque 20181219­0014 GEN­03, GEN­11, GEN­09, CLIM­01

INV­298 Elizabeth Burnette 20181219­0014 GEN­03, GEN­11, GEN­09, CLIM­01

INV­299 Diamond Flores 20181219­0014 GEN­03, GEN­11, GEN­09, CLIM­01

INV­300 Debra Francis 20181219­0014 GEN­03, GEN­11, GEN­09, CLIM­01

INV­301 Linda Hahus 20181219­0015 GEN­03, GEN­11, GEN­09, CLIM­01

INV­302 Mariel Q Davis 20181219­0015 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­303 Brian Schill 20181219­0015 GEN­03, GEN­11, GEN­09, CLIM­01

INV­304 David Powell 20181219­0015 GEN­03, GEN­11, GEN­09, CLIM­01

INV­305 Jennifer Nichols 20181219­0015 GEN­03, GEN­11, GEN­09, CLIM­01

INV­306 Gaye Holden 20181219­0015 GEN­03, GEN­11, GEN­09, CLIM­01

INV­307 Rebekah Farrell 20181219­0015 GEN­03, GEN­11, GEN­09, CLIM­01

INV­308 Robert Bauhs 20181219­0015 GEN­03, GEN­11, GEN­09, CLIM­01

INV­309 Suzanne Gil 20181219­0015 GEN­03, GEN­11, GEN­09, CLIM­01

INV­310 Debra Hollinger 20181219­0015 GEN­03, GEN­11, GEN­09, CLIM­01

INV­311 Carol Denning 20181219­0015 GEN­03, GEN­11, GEN­09, CLIM­01

INV­312 Gary Aten 20181219­0015 GEN­03, GEN­11, GEN­09, CLIM­01

INV­313 David Mohan 20181219­0015 GEN­03, GEN­11, GEN­09, CLIM­01

INV­314 Bianca Marcuccino­Walsh 20181219­0015 GEN­03, GEN­11, GEN­09, CLIM­01

INV­315 Marie Palos 20181219­0015 GEN­03, GEN­11, GEN­09, CLIM­01

INV­316 Ling Zhu 20181219­0015 GEN­03, GEN­11, GEN­09, CLIM­01

INV­317 Michael & Jeanne Galvin 20181219­0015 GEN­03, GEN­11, GEN­09, CLIM­01

INV­318 judith Bentancourt 20181219­0015 GEN­03, GEN­11, GEN­09, CLIM­01

INV­319 Susan Thorn 20181219­0015 GEN­03, GEN­11, GEN­09, CLIM­01

INV­320 Raynae Baker 20181219­0015 GEN­03, GEN­11, GEN­09, CLIM­01

INV­321 Jensie Madden 20181219­0015 GEN­03, GEN­11, GEN­09, CLIM­01

INV­322 Linda Olsoe 20181219­0015 GEN­03, GEN­11, GEN­09, CLIM­01

INV­323 Elizabeth Venable 20181219­0015 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­324 Eugenia Schuler 20181219­0015 GEN­03, GEN­11, GEN­09, CLIM­01

INV­325 Jack Elam 20181219­0015 GEN­03, GEN­11, GEN­09, CLIM­01

INV­326 Camilla Figueroa 20181219­0016 GEN­03, GEN­11, GEN­09, CLIM­01

INV­327 David Mulcihy 20181219­0016 GEN­03, GEN­11, GEN­09, CLIM­01

INV­328 Phyllis Sanders 20181219­0016 GEN­03, GEN­11, GEN­09, CLIM­01
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INV­329 No Name Given 20181219­0016 GEN­03, GEN­11, GEN­09, CLIM­01

INV­330 Mackenzie Crone 20181219­0016 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­331 Roberto Salazar 20181219­0016 GEN­03, GEN­11, GEN­09, CLIM­01

INV­332 Martha Honey 20181219­0016 GEN­03, GEN­11, GEN­09, CLIM­01

INV­333 Morgan Mayes 20181219­0016 GEN­03, GEN­11, GEN­09, CLIM­01

INV­334 Linda Brust 20181219­0016 GEN­03, GEN­11, GEN­09, CLIM­01

INV­335 Frank Blake 20181219­0016 GEN­03, GEN­11, GEN­09, CLIM­01

INV­336 David Michalek 20181219­0016 GEN­03, GEN­11, GEN­09, CLIM­01

INV­337 Jane Jatinen 20181219­0016 GEN­03, GEN­11, GEN­09, CLIM­01

INV­338 Bill Rogers 20181219­0016 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­339 James Rice 20181219­0016 GEN­03, GEN­11, GEN­09, CLIM­01

INV­340 Ann Kaiser 20181219­0016 GEN­03, GEN­11, GEN­09, CLIM­01

INV­341 Marie Hamm 20181219­0016 GEN­03, GEN­11, GEN­09, CLIM­01

INV­342 Lonne Martinec 20181219­0016 GEN­03, GEN­11, GEN­09, CLIM­01

INV­343 Kurtis Castellanos 20181219­0016 GEN­03, GEN­11, GEN­09, CLIM­01

INV­344 Alma Mata 20181219­0016 GEN­03, GEN­11, GEN­09, CLIM­01

INV­345 Krissie Marty 20181219­0016 GEN­03, GEN­11, GEN­09, CLIM­01

INV­346 Linda Greene 20181219­0016 GEN­03, GEN­11, GEN­09, CLIM­01

INV­347 Reynolds Reynolds 20181219­0016 GEN­03, GEN­11, GEN­09, CLIM­01

INV­348 Sophia Melendez 20181219­0016 GEN­03, GEN­11, GEN­09, CLIM­01

INV­349 David Dorsey 20181219­0016 GEN­03, GEN­11, GEN­09, CLIM­01

INV­350 Pam Jaso 20181219­0016 GEN­03, GEN­11, GEN­09, CLIM­01

INV­351 Sara Straube 20181219­0017 GEN­03, GEN­11, GEN­09, CLIM­01

INV­352 Pat Johnson 20181219­0017 GEN­03, GEN­11, GEN­09, CLIM­01

INV­353 Judith Stueve 20181219­0017 GEN­03, GEN­11, GEN­09, CLIM­01

INV­354 Kay Mcbrayer 20181219­0017 GEN­03, GEN­11, GEN­09, CLIM­01

INV­355 CJ Vaughn 20181219­0017 GEN­08, GEN­03, GEN­11, GEN­09, 

INV­356 Debbie Hyde 20181219­0017 GEN­08, GEN­03, GEN­11, GEN­09, 

INV­357 Sharon Haywood 20181219­0017 GEN­03, GEN­11, GEN­09, CLIM­01

INV­358 Clif Jordan 20181219­0017 GEN­03, GEN­11, GEN­09, CLIM­01

INV­359 Rebecca Mccuistion 20181219­0017 GEN­03, GEN­11, GEN­09, CLIM­01

INV­360 Samuela Walker 20181219­0017 GEN­03, GEN­11, GEN­09, CLIM­01

INV­361 Margaret Schulenberg 20181219­0017 GEN­03, GEN­11, GEN­09, CLIM­01
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INV­362 Susan Bussa 20181219­0017 GEN­03, GEN­11, GEN­09, CLIM­01

INV­363 Linda Fielder 20181219­0017 GEN­03, GEN­11, GEN­09, CLIM­01

INV­364 Bonnie Clements 20181219­0017 GEN­03, GEN­11, GEN­09, CLIM­01

INV­365 Martha Eberle 20181219­0017 GEN­03, GEN­11, GEN­09, CLIM­01

INV­366 Isys Chamberlain 20181219­0017 GEN­03, GEN­11, GEN­09, CLIM­01

INV­367 John Hanson 20181219­0017 GEN­03, GEN­11, GEN­09, CLIM­01

INV­368 Andrew Hernandez 20181219­0017 GEN­03, GEN­11, GEN­09, CLIM­01

INV­369 Tresa Colston 20181219­0017 GEN­03, GEN­11, GEN­09, CLIM­01

INV­370 Beverly Walker 20181219­0017 GEN­03, GEN­11, GEN­09, CLIM­01

INV­371 James Flanagan 20181219­0017 GEN­03, GEN­11, GEN­09, CLIM­01

INV­372 Thomas Nicholazzo 20181219­0017 GEN­03, GEN­11, GEN­09, CLIM­01

INV­373 Cindy Arellano 20181219­0017 GEN­03, GEN­11, GEN­09, CLIM­01

INV­374 Omar Elizondo 20181219­0017 GEN­03, GEN­11, GEN­09, CLIM­01

INV­375 Regina Stanley 20181219­0017 GEN­03, GEN­11, GEN­09, CLIM­01

INV­376 Pam Sohan 20181219­0018 GEN­03, GEN­11, GEN­09, CLIM­01

INV­377 Roberta Beckman 20181219­0018 GEN­03, GEN­11, GEN­09, CLIM­01

INV­378 Austin Gray 20181219­0018 GEN­03, GEN­11, GEN­09, CLIM­01

INV­379 Karen Sterling 20181219­0018 GEN­03, GEN­11, GEN­09, CLIM­01

INV­380 Carolyn Croom 20181219­0018 GEN­03, GEN­11, GEN­09, CLIM­01

INV­381 Marj Sears 20181219­0018 GEN­03, GEN­11, GEN­09, CLIM­01

INV­382 Micki Cansino Gerardi 20181219­0018 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­383 Henry Jackson 20181219­0018 GEN­03, GEN­11, GEN­09, CLIM­01

INV­384 Ken Odell 20181219­0018 GEN­03, GEN­11, GEN­09, CLIM­01

INV­385 Becky Browning 20181219­0018 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­386 Victoria Patterson 20181219­0018 GEN­03, GEN­11, GEN­09, CLIM­01

INV­387 Tandie van Den Berg 20181219­0018 GEN­03, GEN­11, GEN­09, CLIM­01

INV­388 Mary Cohron 20181219­0018 GEN­03, GEN­11, GEN­09, CLIM­01

INV­389 Sandra Arzola 20181219­0018 GEN­03, GEN­11, GEN­09, CLIM­01

INV­390 Sandi Hebley 20181219­0018 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­391 Jan Smith 20181219­0018 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­392 Carol Gerson 20181219­0018 GEN­03, GEN­11, GEN­09, CLIM­01

INV­393 Joanna Symmonds 20181219­0018 GEN­03, GEN­11, GEN­09, CLIM­01

INV­394 Jane Abrams 20181219­0018 GEN­03, GEN­11, GEN­09, CLIM­01
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INV­395 Sharon Matz 20181219­0018 GEN­03, GEN­11, GEN­09, CLIM­01

INV­396 Anita Pauwels 20181219­0018 GEN­03, GEN­11, GEN­09, CLIM­01

INV­397 Richard Caldwell 20181219­0018 GEN­03, GEN­11, GEN­09, CLIM­01

INV­398 Debbie Rothermel 20181219­0018 GEN­03, GEN­11, GEN­09, CLIM­01

INV­399 Anthony Murray 20181219­0018 GEN­03, GEN­11, GEN­09, CLIM­01

INV­400 Claud & Sharon Bramblett 20181219­0018 GEN­03, GEN­11, GEN­09, CLIM­01

INV­401 Gary Kasper 20181219­0019 GEN­03, GEN­11, GEN­09, CLIM­01

INV­402 Vera Stern 20181219­0019 GEN­03, GEN­11, GEN­09, CLIM­01

INV­403 William Parham 20181219­0019 GEN­03, GEN­11, GEN­09, CLIM­01

INV­404 Michelle Emmitt 20181219­0019 GEN­03, GEN­11, GEN­09, CLIM­01

INV­405 Ms. Shawn Troxell 20181219­0019 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­406 Diana Wheeler 20181219­0019 GEN­03, GEN­11, GEN­09, CLIM­01

INV­407 L. Felder 20181219­0019 GEN­03, GEN­11, GEN­09, CLIM­01

INV­408 Catherine Croom 20181219­0019 GEN­03, GEN­11, GEN­09, CLIM­01

INV­409 Gilberto Lopez 20181219­0019 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­410 John Langston 20181219­0019 GEN­06, GEN­03, GEN­11, GEN­09, 

INV­411 Janet Phillips 20181219­0019 GEN­03, GEN­11, GEN­09, CLIM­01

INV­412 Veronica Perez 20181219­0019 GEN­03, GEN­11, GEN­09, CLIM­01

INV­413 Rick Provencio 20181219­0019 GEN­03, GEN­11, GEN­09, CLIM­01

INV­414 Luis Zepeda 20181219­0019 GEN­03, GEN­11, GEN­09, CLIM­01

INV­415 Johnny Whitright 20181219­0019 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­416 Tracey Bonner 20181219­0019 GEN­03, GEN­11, GEN­09, CLIM­01

INV­417 Susan Cooper 20181219­0019 GEN­03, GEN­11, GEN­09, CLIM­01

INV­418 Margaret Tatum 20181219­0019 GEN­03, GEN­11, GEN­09, CLIM­01

INV­419 Charles Spencer 20181219­0019 GEN­03, GEN­11, GEN­09, CLIM­01

INV­420 Pam Sonnen 20181219­0019 GEN­03, GEN­11, GEN­09, CLIM­01

INV­421 Diane Adams 20181219­0019 GEN­03, GEN­11, GEN­09, CLIM­01

INV­422 Guadalupe Yanez 20181219­0019 GEN­03, GEN­11, GEN­09, CLIM­01

INV­423 Richard Walsh 20181219­0019 GEN­03, GEN­11, GEN­09, CLIM­01

INV­424 Neal Baron 20181219­0019 GEN­03, GEN­11, GEN­09, CLIM­01

INV­425 Robert Perry 20181219­0019 GEN­03, GEN­11, GEN­09, CLIM­01

INV­426 Robert Gary 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01

INV­427 Carina Ramirez 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01
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INV­428 Terri McClung 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01

INV­429 Charles Spencer 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01

INV­430 Tracy Mcmillan 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01

INV­431 Jerry Mylius 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01

INV­432 Zara Barron 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01

INV­433 Cris Nelson 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01

INV­434 Laura Sander 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01

INV­435 Tracey Bonner 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01

INV­436 Neal Baron 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01

INV­437 Amy Maxwell 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01

INV­438 Sabrina Cook 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01

INV­439 Walter Breymann 20181219­0020 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­440 Jerry Bailey 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01

INV­441 Christopher Hathaway 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01

INV­442 Edward Lackey 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01

INV­443 Laura Brush 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01

INV­444 Julie Mayfield 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01

INV­445 Diane Adams 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01

INV­446 Jo Boies 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01

INV­447 Choky Alvarez 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01

INV­448 Gary Hild 20181219­0020 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­449 Susan Hradsky 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01

INV­450 Nelda Salinas 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01

INV­451 Ed Breidenbach 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01

INV­452 Rhonda Boehm 20181219­0020 GEN­03, GEN­11, GEN­09, CLIM­01

INV­453 Margaret Little 20181219­0021 GEN­03, GEN­11, GEN­09, CLIM­01

INV­454 Mary Tietjen 20181219­0021 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­455 Sarah Simpson 20181219­0021 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­456 Craig Parker 20181219­0021 GEN­03, GEN­11, GEN­09, CLIM­01

INV­457 Sharon Daly 20181219­0021 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­458 Teresa Stoever 20181219­0021 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­459 No Name Given 20181219­0021 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­460 Sandra Sparks 20181219­0021 GEN­03, GEN­11, GEN­09, CLIM­01
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INV­461 Karen Grosse­Ramirez 20181219­0021 GEN­03, GEN­11, GEN­09, CLIM­01

INV­462 J E Yee 20181219­0021 GEN­03, GEN­11, GEN­09, CLIM­01

INV­463 Pamela Hardwick 20181219­0021 GEN­03, GEN­11, GEN­09, CLIM­01

INV­464 Ron Unger 20181219­0021 GEN­03, GEN­11, GEN­09, CLIM­01

INV­465 David Carter 20181219­0021 GEN­03, GEN­11, GEN­09, CLIM­01

INV­466 Jose De Souza 20181219­0021 ALTS­04, GEN­03, GEN­11, GEN­09, CLIM­01

INV­467 Rebecca Sims 20181219­0021 GEN­03, GEN­11, GEN­09, CLIM­01

INV­468 Alfonso SaldaÒa 20181219­0021 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­469 Santiago Gomez 20181219­0021 GEN­03, GEN­11, GEN­09, CLIM­01

INV­470 Michael Peterson 20181219­0021 GEN­03, GEN­11, GEN­09, CLIM­01

INV­471 Noe Acevedo 20181219­0021 GEN­03, GEN­11, GEN­09, CLIM­01

INV­472 Juan Tejeda 20181219­0021 GEN­03, GEN­11, GEN­09, CLIM­01

INV­473 Maria Anna Esparza 20181219­0021 GEN­03, GEN­11, GEN­09, CLIM­01

INV­474 Archana Purushotham 20181219­0021 GEN­03, GEN­11, GEN­09, CLIM­01

INV­475 Sybil Morgan 20181219­0021 GEN­03, GEN­11, GEN­09, CLIM­01

INV­476 Susan Cooper 20181219­0021 GEN­03, GEN­11, GEN­09, CLIM­01

INV­477 Mary Miller 20181219­0021 GEN­03, GEN­11, GEN­09, CLIM­01

INV­478 Crystal Bowling 20181219­0021 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­479 Gwynne Carosella 20181219­0022 GEN­03, GEN­11, GEN­09, CLIM­01

INV­480 Evelyn Myler 20181219­0022 GEN­03, GEN­11, GEN­09, CLIM­01

INV­481 Iris Waser 20181219­0022 GEN­03, GEN­11, GEN­09, CLIM­01

INV­482 Carol Fly 20181219­0022 GEN­03, GEN­11, GEN­09, CLIM­01

INV­483 Joe Lopez 20181219­0022 GEN­03, GEN­11, GEN­09, CLIM­01

INV­484 Sarah Fawcett 20181219­0022 GEN­03, GEN­11, GEN­09, CLIM­01

INV­485 Noe Acevedo 20181219­0022 GEN­03, GEN­11, GEN­09, CLIM­01

INV­486 Kent and Karol Middleton 20181219­0022 GEN­03, GEN­11, GEN­09, CLIM­01

INV­487 Sarah Bijoy 20181219­0022 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­488 Winnie J. Tate Morgan 20181219­0022 GEN­03, GEN­11, GEN­09, CLIM­01

INV­489 Kathy Goodwin 20181219­0022 GEN­03, GEN­11, GEN­09, CLIM­01

INV­490 Jana Harter 20181219­0022 GEN­03, GEN­11, GEN­09, CLIM­01

INV­491 Rev Luis Ignacia Gameros M Div 20181219­0022 GEN­03, GEN­11, GEN­09, CLIM­01

INV­492 Dan Everly 20181219­0022 GEN­03, GEN­11, GEN­09, CLIM­01

INV­493 Jill Bailey 20181219­0022 GEN­03, GEN­11, GEN­09, CLIM­01
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INV­494 Larisa Manescu 20181219­0022 GEN­03, GEN­11, GEN­09, CLIM­01

INV­495 Eileen Welch 20181219­0022 GEN­03, GEN­11, GEN­09, CLIM­01

INV­496 Lori Wiliams 20181219­0022 GEN­03, GEN­11, GEN­09, CLIM­01

INV­497 Justin Bosler 20181219­0022 GEN­03, GEN­11, GEN­09, CLIM­01

INV­498 Jean Hopkins 20181219­0022 GEN­03, GEN­11, GEN­09, CLIM­01

INV­499 Klementyna Bryte 20181219­0022 GEN­03, GEN­11, GEN­09, CLIM­01

INV­500 Jane Leatherman Van Praag 20181219­0022 GEN­03, GEN­11, GEN­09, CLIM­01

INV­501 Cynthia Perez 20181219­0022 GEN­03, GEN­11, GEN­09, CLIM­01

INV­502 No name given 20181219­0022 GEN­03, GEN­11, GEN­09, CLIM­01

INV­503 Lesa Tyson 20181219­0022 GEN­03, GEN­11, GEN­09, CLIM­01

INV­504 Diane & Michael Wonio 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01

INV­505 Patricia Gonzales 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01

INV­506 Susa Mckinley 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01

INV­507 Sid Totten 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01

INV­508 Elisabeth Sommer 20181219­0023 GEN­14, GEN­03, GEN­11, GEN­09, CLIM­01

INV­509 Roger Neumann 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01

INV­510 Beth Wernick 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01

INV­511 P.S. Allison 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01

INV­512 Eric Meyer 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01

INV­513 Meredith Mcguire 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01

INV­514 Philip Scott 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01

INV­515 Rachel Stroud 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01

INV­516 Allison Metzger 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01

INV­517 Cathy Carpentier 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01

INV­518 Joe Tompkins 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01

INV­519 Lisa Canorro 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01

INV­520 Stephanie Ertel 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01

INV­521 Patricia Patteson 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01

INV­522 Jose Gamboa 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01

INV­523 Richard Buck 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01

INV­524 Pamela Kurner 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01

INV­525 Mary Pustejovsky 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01

INV­526 Martha Mullens 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01
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INV­527 Margaret garza 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01

INV­528 Diana Steinhagen 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01

INV­529 Don Hammond 20181219­0023 GEN­03, GEN­11, GEN­09, CLIM­01

INV­530 Cima Malkhassian 20181219­0024 GEN­03, GEN­11, GEN­09, CLIM­01

INV­531 Sidney Parsons 20181219­0024 GEN­03, GEN­11, GEN­09, CLIM­01

INV­532 Scott Barker 20181219­0024 GEN­03, GEN­11, GEN­09, CLIM­01

INV­533 Ann Joseph 20181219­0024 GEN­03, GEN­11, GEN­09, CLIM­01

INV­534 Ellen Willmore 20181219­0024 GEN­03, GEN­11, GEN­09, CLIM­01

INV­535 Lois Wagenseil 20181219­0024 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­536 Jeff Stone 20181219­0024 GEN­03, GEN­11, GEN­09, CLIM­01

INV­537 Janice Hewitt 20181219­0024 GEN­03, GEN­11, GEN­09, CLIM­01

INV­538 Brad First 20181219­0024 GEN­03, GEN­11, GEN­09, CLIM­01

INV­539 Twila Willis 20181219­0024 GEN­03, GEN­11, GEN­09, CLIM­01

INV­540 Debra Coleman 20181219­0024 GEN­03, GEN­11, GEN­09, CLIM­01

INV­541 John Lethco 20181219­0024 GEN­03, GEN­11, GEN­09, CLIM­01

INV­542 Marilyn Endres 20181219­0024 GEN­03, GEN­11, GEN­09, CLIM­01

INV­543 Mary McDonald 20181219­0024 GEN­03, GEN­11, GEN­09, CLIM­01

INV­544 E Ingraham 20181219­0024 GEN­03, GEN­11, GEN­09, CLIM­01

INV­545 Cheryl Watson 20181219­0024 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­546 Kayla Muzquiz 20181219­0024 GEN­03, GEN­11, GEN­09, CLIM­01

INV­547 Celeste Rosales 20181219­0024 GEN­03, GEN­11, GEN­09, CLIM­01

INV­548 Patty Adams 20181219­0024 GEN­03, GEN­11, GEN­09, CLIM­01

INV­549 Lisa Parisi 20181219­0024 GEN­03, GEN­11, GEN­09, CLIM­01

INV­550 Susie Thompson 20181219­0024 GEN­03, GEN­11, GEN­09, CLIM­01

INV­551 Trinity Cobb 20181219­0024 GEN­03, GEN­11, GEN­09, CLIM­01

INV­552 Shelby Scarbrough 20181219­0024 GEN­03, GEN­11, GEN­09, CLIM­01

INV­553 Stewart Yaros 20181219­0024 GEN­03, GEN­11, GEN­09, CLIM­01

INV­554 Lillian Nance 20181219­0024 GEN­03, GEN­11, GEN­09, CLIM­01

INV­555 Sari Albornoz 20181219­0024 GEN­03, GEN­11, GEN­09, CLIM­01

INV­556 Monique Mcintyre 20181219­0025 GEN­03, GEN­11, GEN­09, CLIM­01

INV­557 Susan Daugherty 20181219­0025 GEN­03, GEN­11, GEN­09, CLIM­01

INV­558 Ginger Himelright 20181219­0025 GEN­03, GEN­11, GEN­09, CLIM­01

INV­559 Tilsa Muldoon 20181219­0025 GEN­03, GEN­11, GEN­09, CLIM­01
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INV­560 Shelby Strickland 20181219­0025 CULT­01, GEN­03, GEN­11, GEN­09, CLIM­01

INV­561 Jason Vandever 20181219­0025 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­562 Linda Ramos 20181219­0025 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­563 William Okain 20181219­0025 GEN­03, GEN­11, GEN­09, CLIM­01

INV­564 Jose Choquehuanca 20181219­0025 GEN­03, GEN­11, GEN­09, CLIM­01

INV­565 Adrienne Inglis 20181219­0025 GEN­03, GEN­11, GEN­09, CLIM­01

INV­566 Miroslava Saenz 20181219­0025 GEN­03, GEN­11, GEN­09, CLIM­01

INV­567 Diane Trudeau 20181219­0025 GEN­03, GEN­11, GEN­09, CLIM­01

INV­568 Autumn Gonzalez 20181219­0025 GEN­03, GEN­11, GEN­09, CLIM­01

INV­569 John Boriack 20181219­0025 GEN­03, GEN­11, GEN­09, CLIM­01

INV­570 Lucy Harmon 20181219­0025 GEN­03, GEN­11, GEN­09, CLIM­01

INV­571 John Boriack 20181219­0025 GEN­03, GEN­11, GEN­09, CLIM­01

INV­572 Mari Wilson 20181219­0025 GEN­03, GEN­11, GEN­09, CLIM­01

INV­573 Sandy Simmons 20181219­0025 GEN­03, GEN­11, GEN­09, CLIM­01

INV­574 Nathan Stanfield 20181219­0025 GEN­03, GEN­11, GEN­09, CLIM­01

INV­575 Christine Smith 20181219­0025 GEN­03, GEN­11, GEN­09, CLIM­01

INV­576 Carol Reinking 20181219­0025 GEN­03, GEN­11, GEN­09, CLIM­01

INV­577 Dog Wood 20181219­0025 GEN­03, GEN­11, GEN­09, CLIM­01

INV­578 Rose Slatouski 20181219­0025 GEN­03, GEN­11, GEN­09, CLIM­01

INV­579 Blanca Sanchez­Navarro 20181219­0025 GEN­03, GEN­11, GEN­09, CLIM­01

INV­580 Chris Clark 20181219­0025 GEN­03, GEN­11, GEN­09, CLIM­01

INV­581 Alfred Davila 20181219­0025 GEN­03, GEN­11, GEN­09, CLIM­01

INV­582 Emily Garza 20181219­0026 GEN­03, GEN­11, GEN­09, CLIM­01

INV­583 Xylia Garcia 20181219­0026 GEN­03, GEN­11, GEN­09, CLIM­01

INV­584 Clara Boyer 20181219­0026 GEN­03, GEN­11, GEN­09, CLIM­01

INV­585 Julia Landress 20181219­0026 GEN­03, GEN­11, GEN­09, CLIM­01

INV­586 Robin Hanson 20181219­0026 GEN­03, GEN­11, GEN­09, CLIM­01

INV­587 Lee Hutchings 20181219­0026 GEN­03, GEN­11, GEN­09, CLIM­01

INV­588 Linda Cox 20181219­0026 GEN­03, GEN­11, GEN­09, CLIM­01

INV­589 Mark Goodman 20181219­0026 GEN­03, GEN­11, GEN­09, CLIM­01

INV­590 Karen Norton 20181219­0026 GEN­03, GEN­11, GEN­09, CLIM­01

INV­591 John Lewis 20181219­0026 GEN­03, GEN­11, GEN­09, CLIM­01

INV­592 Mauri Williams 20181219­0026 GEN­03, GEN­11, GEN­09, CLIM­01
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INV­593 Susana Dunlap 20181219­0026 GEN­03, GEN­11, GEN­09, CLIM­01

INV­594 Tracey Kunkler 20181219­0026 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­595 Susan Nichols 20181219­0026 GEN­03, GEN­11, GEN­09, CLIM­01

INV­596 Tia Bostater 20181219­0026 GEN­03, GEN­11, GEN­09, CLIM­01

INV­597 Christian Richer 20181219­0026 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­598 Matt Lykken 20181219­0026 GEN­03, GEN­11, GEN­09, CLIM­01

INV­599 Carol Box 20181219­0026 GEN­03, GEN­11, GEN­09, CLIM­01

INV­600 Dan Harrison 20181219­0026 GEN­03, GEN­11, GEN­09, CLIM­01

INV­601 Bea Bee 20181219­0026 GEN­03, GEN­11, GEN­09, CLIM­01

INV­602 Pete Inman 20181219­0026 GEN­03, GEN­11, GEN­09, CLIM­01

INV­603 Al Plata 20181219­0026 GEN­03, GEN­11, GEN­09, CLIM­01

INV­604 Susan Ellis 20181219­0026 GEN­03, GEN­11, GEN­09, CLIM­01

INV­605 Becky Wharton 20181219­0026 GEN­03, GEN­11, GEN­09, CLIM­01

INV­606 Diana L Montejano 20181219­0026 GEN­03, GEN­11, GEN­09, CLIM­01

INV­607 Susan Waskey 20181219­0026 GEN­03, GEN­11, GEN­09, CLIM­01

INV­608 Terry Burns 20181219­0027 GEN­03, GEN­11, GEN­09, CLIM­01

INV­609 Carolyn Nieland 20181219­0027 GEN­03, GEN­11, GEN­09, CLIM­01

INV­610 Thomas Nieland 20181219­0027 GEN­03, GEN­11, GEN­09, CLIM­01

INV­611 Audrey Colombe 20181219­0027 GEN­03, GEN­11, GEN­09, CLIM­01

INV­612 Mary Timmons 20181219­0027 GEN­03, GEN­11, GEN­09, CLIM­01

INV­613 Kim Riggins 20181219­0027 GEN­03, GEN­11, GEN­09, CLIM­01

INV­614 K McGaughy 20181219­0027 GEN­03, GEN­11, GEN­09, CLIM­01

INV­615 Claudia Herrera 20181219­0027 GEN­03, GEN­11, GEN­09, CLIM­01

INV­616 Barbara Campbell 20181219­0027 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­617 Kate Bremer 20181219­0027 GEN­03, GEN­11, GEN­09, CLIM­01

INV­618 Michael Russell 20181219­0027 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­619 Lannie Tucker 20181219­0027 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­620 Jennifer Golden 20181219­0027 GEN­03, GEN­11, GEN­09, CLIM­01

INV­621 Kirk & Xochitl Jackson 20181219­0027 GEN­03, GEN­11, GEN­09, CLIM­01

INV­622 Michelle Rutan 20181219­0027 GEN­03, GEN­11, GEN­09, CLIM­01

INV­623 Tracy Musgrove 20181219­0027 GEN­03, GEN­11, GEN­09, CLIM­01

INV­624 Andrea Maxwell 20181219­0027 GEN­03, GEN­11, GEN­09, CLIM­01

INV­625 Khy Chapman 20181219­0027 GEN­14, GEN­03, GEN­11, GEN­09, CLIM­01
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INV­626 John Wilson 20181219­0027 GEN­03, GEN­11, GEN­09, CLIM­01

INV­627 Brian Abernathy 20181219­0027 GEN­03, GEN­11, GEN­09, CLIM­01

INV­628 Gumecindo Villanueva 20181219­0027 GEN­03, GEN­11, GEN­09, CLIM­01

INV­629 Teresa Iovino 20181219­0027 GEN­03, GEN­11, GEN­09, CLIM­01

INV­630 Linda Schubert 20181219­0027 GEN­03, GEN­11, GEN­09, CLIM­01

INV­631 Karen Browning 20181219­0027 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­632 Miguel Hernandez 20181219­0027 GEN­03, GEN­11, GEN­09, CLIM­01

INV­633 Laura Mordecai 20181219­0027 GEN­03, GEN­11, GEN­09, CLIM­01

INV­634 Thomas Garcia 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

INV­635 Riley Walberg 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

INV­636 John Adler 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

INV­637 Teresa Summerlin 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

INV­638 Antoinette Freeman 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

INV­639 Karen Phillips 20181219­0028 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­640 Sarah Berner 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

INV­641 Shirley Slampa 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

INV­642 Michael & Susie Way 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

INV­643 Kathyrn Davidson 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

INV­644 Teresa Pietersen 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

INV­645 John­Michael Torres 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

INV­646 Suzanne Herzing 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

INV­647 Kris Manley 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

INV­648 Kenneth Johnson 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

INV­649 Martin Terry 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

INV­650 Lauren Ide 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

INV­651 Carla Harris 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

INV­652 L Borgen 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

INV­653 Michael Gray 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

INV­654 Cecile Burandt 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

INV­655 Sylvia Pena 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

INV­656 Katie Irani 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

INV­657 Paul Cardwell 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

INV­658 Holly Holmes 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

H-25



Letter Code Commenter Name/Affiliation Accession Number Comment Code(s)

INV­659 Kyle Jeffries 20181219­0028 GEN­03, GEN­11, GEN­09, CLIM­01

INV­660 Charmaine Berry 20181219­0029 GEN­03, GEN­11, GEN­09, CLIM­01

INV­661 Irenia Salazar­Parada 20181219­0029 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­662 Tracy Briney 20181219­0029 GEN­03, GEN­11, GEN­09, CLIM­01

INV­663 Eva Coleman 20181219­0029 GEN­03, GEN­11, GEN­09, CLIM­01

INV­664 Katie Drackert 20181219­0029 GEN­03, GEN­11, GEN­09, CLIM­01

INV­665 Pat Roberson 20181219­0029 GEN­03, GEN­11, GEN­09, CLIM­01

INV­666 Douglas Chalmers 20181219­0029 GEN­03, GEN­11, GEN­09, CLIM­01

INV­667 Donna Crittenden 20181219­0029 GEN­03, GEN­11, GEN­09, CLIM­01

INV­668 Nancy Mcgrath 20181219­0029 GEN­03, GEN­11, GEN­09, CLIM­01

INV­669 Holly Thiel 20181219­0029 GEN­03, GEN­11, GEN­09, CLIM­01

INV­670 Andrea MacRae 20181219­0029 GEN­03, GEN­11, GEN­09, CLIM­01

INV­671 Teresa Saldivar 20181219­0029 AQU­09, GEN­03, GEN­11, GEN­09, CLIM­01

INV­672 Patsy Sasek 20181219­0029 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­673 Kent Rylander 20181219­0029 GEN­03, GEN­11, GEN­09, CLIM­01

INV­674 Luis Zepeda 20181219­0029 GEN­03, GEN­11, GEN­09, CLIM­01

INV­675 Johnny Whitright 20181219­0029 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­676 Karin Ascot 20181219­0029 GEN­03, GEN­11, GEN­09, CLIM­01

INV­677 Marissa Williams 20181219­0029 GEN­03, GEN­11, GEN­09, CLIM­01

INV­678 Yvonne Zepeda 20181219­0029 GEN­03, GEN­11, GEN­09, CLIM­01

INV­679 Mark Russell 20181219­0029 GEN­03, GEN­11, GEN­09, CLIM­01

INV­680 Girard Arcand 20181219­0029 GEN­03, GEN­11, GEN­09, CLIM­01

INV­681 Janice Kidd 20181219­0029 GEN­03, GEN­11, GEN­09, CLIM­01

INV­682 Fran Wessel 20181219­0029 GEN­03, GEN­11, GEN­09, CLIM­01

INV­683 Elizabeth Whitlow 20181219­0029 GEN­03, GEN­11, GEN­09, CLIM­01

INV­684 Patricia Schon 20181219­0029 GEN­03, GEN­11, GEN­09, CLIM­01

INV­685 Jill Buchanan 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­686 Julie Solell 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­687 Kathy Rinehart 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­688 Julia Woodward­Parker 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­689 Elisa Hirt 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­690 Linda Berger 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­691 Gloria Skillman 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01
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INV­692 Melanie Demartinis 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­693 Karen Sprague 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­694 Michael Collard 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­695 James Gillum 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­696 Barbara Anderson 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­697 Sandy York 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­698 Valerie Hernandez 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­699 Yolanda Birdwell 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­700 Mary Jozwiak 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­701 Eugene Molina 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­702 Christiana Brinton 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­703 J Fred Lindner 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­704 Cindy Brittain 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­705 Katherine Feuerbacher 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­706 Amy Quate 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­707 Harriet S Horton 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­708 Robert Gilliland 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­709 Deborah Williams 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­710 Annette Mcanally 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­711 William Larowe 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­712 David Larsen 20181219­0030 GEN­03, GEN­11, GEN­09, CLIM­01

INV­713 Turney Maurer 20181219­0031 GEN­03, GEN­11, GEN­09, CLIM­01

INV­714 James Clark 20181219­0031 GEN­03, GEN­11, GEN­09, CLIM­01

INV­715 Joseph Krause 20181219­0031 GEN­03, GEN­11, GEN­09, CLIM­01

INV­716 Olivia Vale 20181219­0031 GEN­03, GEN­11, GEN­09, CLIM­01

INV­717 Jim Tucker 20181219­0031 GEN­24, GEN­03, GEN­11, GEN­09, CLIM­01

INV­718 Martin Penkwitz 20181219­0031 GEN­03, GEN­11, GEN­09, CLIM­01

INV­719 Danna Mcvey 20181219­0031 GEN­03, GEN­11, GEN­09, CLIM­01

INV­720 Stacey Schodek 20181219­0031 GEN­03, GEN­11, GEN­09, CLIM­01

INV­721 J Wells 20181219­0031 GEN­03, GEN­11, GEN­09, CLIM­01

INV­722 Nancy Rosenberg 20181219­0031 GEN­03, GEN­11, GEN­09, CLIM­01

INV­723 Lucia Carter 20181219­0031 GEN­03, GEN­11, GEN­09, CLIM­01

INV­724 Michelle Smith 20181219­0031 GEN­03, GEN­11, GEN­09, CLIM­01
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INV­725 Christine Lockhart 20181219­0031 GEN­03, GEN­11, GEN­09, CLIM­01

INV­726 Pam Sonnen 20181219­0031 GEN­03, GEN­11, GEN­09, CLIM­01

INV­727 Jacob Fakheri 20181219­0031 GEN­03, GEN­11, GEN­09, CLIM­01

INV­728 Chris Nicolosi 20181219­0031 GEN­03, GEN­11, GEN­09, CLIM­01

INV­729 Laura Tabor 20181219­0031 GEN­03, GEN­11, GEN­09, CLIM­01

INV­730 David Allison 20181219­0031 GEN­03, GEN­11, CLIM­01

INV­731 Linda Maher 20181219­0031 GEN­03, GEN­11, GEN­09, CLIM­01

INV­732 Linda Bedre 20181219­0031 GEN­03, GEN­11, GEN­09, CLIM­01

INV­733 David Will 20181219­0031 GEN­03, GEN­11, GEN­09, CLIM­01

INV­734 Diana Gamez 20181219­0031 GEN­03, GEN­11, GEN­09, CLIM­01

INV­735 Nancy Walsh 20181219­0031 GEN­03, GEN­11, GEN­09, CLIM­01

INV­736 Rick Gordon 20181219­0031 GEN­09

INV­737 Marianne & Stefan Vogt 20181219­0031 GEN­03, GEN­11, GEN­09, CLIM­01

INV­738 Stanley Wright 20181219­0032 GEN­03, GEN­11, GEN­09, CLIM­01

INV­739 Laura Hageman 20181219­0032 GEN­03, GEN­11, GEN­09, CLIM­01

INV­740 Kathleen Remaly 20181219­0032 GEN­03, GEN­11, GEN­09, CLIM­01

INV­741 Marcha Fox 20181219­0032 GEN­03, GEN­11, GEN­09, CLIM­01

INV­742 Emilio Ramirez 20181219­0032 GEN­03, GEN­11, GEN­09, CLIM­01

INV­743 Juanita Lambie 20181219­0032 GEN­03, GEN­11, GEN­09, CLIM­01

INV­744 Debra Watson 20181219­0032 GEN­03, GEN­11, GEN­09, CLIM­01

INV­745 Payten Maness 20181219­0032 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­746 Chris Nicolosi 20181219­0032 GEN­03, GEN­11, GEN­09, CLIM­01

INV­747 Austin Gray 20181219­0032 GEN­03, GEN­11, GEN­09, CLIM­01

INV­748 Marianne & Stefan Vogt 20181219­0032 GEN­03, GEN­11, GEN­09, CLIM­01

INV­749 Eunice Garza 20181219­0032 GEN­03, GEN­11, GEN­09, CLIM­01

INV­750 J Wells 20181219­0032 GEN­03, GEN­11, GEN­09, CLIM­01

INV­751 Jerry Mylius 20181219­0032 GEN­03, GEN­11, GEN­09, CLIM­01

INV­752 Carol Creech 20181219­0032 GEN­03, GEN­11, GEN­09, CLIM­01

INV­753 Sandy Ransom 20181219­0032 GEN­03, GEN­11, GEN­09, CLIM­01

INV­754 Kelly Hobbs 20181219­0032 GEN­03, GEN­11, GEN­09, CLIM­01

INV­755 Hector Medellin 20181219­0032 GEN­03, GEN­11, GEN­09, CLIM­01

INV­756 David Ruda 20181219­0032 GEN­03, GEN­11, GEN­09, CLIM­01

INV­757 Cathy Chesser 20181219­0032 GEN­03, GEN­11, GEN­09, CLIM­01
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INV­758 Jan E. Vaughan 20181219­0032 GEN­03, GEN­11, GEN­09, CLIM­01

INV­759 Ed Perry 20181219­0032 GEN­03, GEN­11, GEN­09, CLIM­01

INV­760 Martin Pesaresi 20181219­0032 GEN­03, GEN­11, GEN­09, CLIM­01

INV­761 Jacquelyn Dingley 20181219­0032 GEN­03, GEN­11, GEN­09, CLIM­01

INV­762 Lynn Rich 20181219­0032 GEN­03, GEN­11, GEN­09, CLIM­01

INV­763 Nanette Gordon 20181219­0033 GEN­03, GEN­11, GEN­09, CLIM­01

INV­764 Catherine Milbourn 20181219­0033 GEN­03, GEN­11, GEN­09, CLIM­01

INV­765 Marta Hubbard 20181219­0033 GEN­03, GEN­11, GEN­09, CLIM­01

INV­766 Ingrid Hansen 20181219­0033 GEN­03, GEN­11, GEN­09, CLIM­01

INV­767 Chia Guillory 20181219­0033 GEN­03, GEN­11, GEN­09, CLIM­01

INV­768 Joyce Dixon 20181219­0033 GEN­03, GEN­11, GEN­09, CLIM­01

INV­769 Catherine Pleasants 20181219­0033 GEN­03, GEN­11, GEN­09, CLIM­01

INV­770 Cristela Sifuentez 20181219­0033 GEN­03, GEN­11, GEN­09, CLIM­01

INV­771 Karli Scalise 20181219­0033 GEN­03, GEN­11, GEN­09, CLIM­01

INV­772 Thomas Nieland 20181219­0033 GEN­03, GEN­11, GEN­09, CLIM­01

INV­773 Not Provided 20181219­0033 GEN­03, GEN­11, GEN­09, CLIM­01

INV­774 Carolyn Nieland 20181219­0033 GEN­03, GEN­11, GEN­09, CLIM­01

INV­775 Harvey Collen 20181219­0033 GEN­03, GEN­11, GEN­09, CLIM­01

INV­776 Judy Clark 20181219­0033 GEN­03, GEN­11, GEN­09, CLIM­01

INV­777 Tanya Kasper 20181219­0033 GEN­03, GEN­11, GEN­09, CLIM­01

INV­778 Eunice Garza 20181219­0033 GEN­03, GEN­11, GEN­09, CLIM­01

INV­779 Rick Boykin 20181219­0033 GEN­03, GEN­11, GEN­09, CLIM­01

INV­780 Sandy Phillips 20181219­0033 GEN­03, GEN­11, GEN­09, CLIM­01

INV­781 Robert Perry 20181219­0033 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­782 Crystal Frias 20181219­0033 GEN­03, GEN­11, GEN­09, CLIM­01

INV­783 Susan Finley 20181219­0033 GEN­03, GEN­11, GEN­09, CLIM­01

INV­784 Cheyenne Weaver 20181219­0033 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­785 Anita Cannata­Nowell 20181219­0033 GEN­03, GEN­11, GEN­09, CLIM­01

INV­786 Michael Phipps 20181219­0033 GEN­03, GEN­11, GEN­09, CLIM­01

INV­787 Jane Langley 20181219­0033 GEN­03, GEN­11, GEN­09, CLIM­01

INV­788 Carol Creech 20181219­0033 GEN­03, GEN­11, GEN­09, CLIM­01

INV­789 Rick Provencio 20181219­0034 GEN­03, GEN­11, GEN­09, CLIM­01

INV­790 Dominic Stricherz 20181219­0034 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01
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INV­791 Danielle Ivie 20181219­0034 GEN­03, GEN­11, GEN­09, CLIM­01

INV­792 Cheryl Smith 20181219­0034 GEN­24, GEN­03, GEN­11, GEN­09, CLIM­01

INV­793 Becky Wharton 20181219­0034 GEN­03, GEN­11, GEN­09, CLIM­01

INV­794 Molly Neeley 20181219­0034 GEN­03, GEN­11, GEN­09, CLIM­01

INV­795 Laurie Ward 20181219­0034 GEN­03, GEN­11, GEN­09, CLIM­01

INV­796 Robin Sherwin 20181219­0034 GEN­03, GEN­11, GEN­09, CLIM­01

INV­797 George Duncan 20181219­0034 GEN­03, GEN­11, GEN­09, CLIM­01

INV­798 Amanda Kay 20181219­0034 GEN­03, GEN­11, GEN­09, CLIM­01

INV­799 John Willis 20181219­0034 GEN­03, GEN­11, GEN­09, CLIM­01

INV­800 Michael Chavez 20181219­0034 GEN­03, GEN­11, GEN­09, CLIM­01

INV­801 John Rath 20181219­0034 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­802 Rick Cruz 20181219­0034 GEN­03, GEN­11, GEN­09, CLIM­01

INV­803 Melissa Noriega 20181219­0034 GEN­03, GEN­11, GEN­09, CLIM­01

INV­804 Ken Dixon 20181219­0034 GEN­03, GEN­11, GEN­09, CLIM­01

INV­805 Joan Cunningham 20181219­0034 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­806 Debra Johnson 20181219­0034 GEN­03, GEN­11, GEN­09, CLIM­01

INV­807 William Hoenes 20181219­0034 GEN­03, GEN­11, GEN­09, CLIM­01

INV­808 Mark Goodman 20181219­0034 GEN­03, GEN­11, GEN­09, CLIM­01

INV­809 Mary D. Cartwright 20181219­0034 GEN­03, GEN­11, GEN­09, CLIM­01

INV­810 Amanda Mahfood 20181219­0034 GEN­03, GEN­11, GEN­09, CLIM­01

INV­811 Patricia Beltran 20181219­0034 GEN­03, GEN­11, GEN­09, CLIM­01

INV­812 Sandra Lira 20181219­0034 GEN­03, GEN­11, GEN­09, CLIM­01

INV­813 Virginia Downing 20181219­0034 GEN­03, GEN­11, GEN­09, CLIM­01

INV­814 Juli Kring 20181219­0035 GEN­03, GEN­11, GEN­09, CLIM­01

INV­815 Lynsey Holland 20181219­0035 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­816 Kathleen Bryson 20181219­0035 GEN­03, GEN­11, GEN­09, CLIM­01

INV­817 Doyle Sebesta 20181219­0035 GEN­03, GEN­11, GEN­09, CLIM­01

INV­818 Betsy Lambert 20181219­0035 GEN­03, GEN­11, GEN­09, CLIM­01

INV­819 William Romfh 20181219­0035 GEN­03, GEN­11, GEN­09, CLIM­01

INV­820 Joanna Delgado 20181219­0035 GEN­03, GEN­11, GEN­09, CLIM­01

INV­821 Sherry Andresen 20181219­0035 GEN­03, GEN­11, GEN­09, CLIM­01

INV­822 Jeanne Jordan 20181219­0035 GEN­03, GEN­11, GEN­09, CLIM­01

INV­823 Joan Allison 20181219­0035 GEN­03, GEN­11, GEN­09, CLIM­01
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INV­824 Tracy Simmons 20181219­0035 GEN­03, GEN­11, GEN­09, CLIM­01

INV­825 Catherine Willmann 20181219­0035 GEN­03, GEN­11, GEN­09, CLIM­01

INV­826 Brittney Collins 20181219­0035 GEN­03, GEN­11, GEN­09, CLIM­01

INV­827 Tria Shaffer 20181219­0035 GEN­03, GEN­11, GEN­09, CLIM­01

INV­828 Bianca Gallegos 20181219­0035 GEN­03, GEN­11, GEN­09, CLIM­01

INV­829 Sara Burden­Mcclure 20181219­0035 GEN­03, GEN­11, GEN­09, CLIM­01

INV­830 Alice Perez 20181219­0035 GEN­03, GEN­11, GEN­09, CLIM­01

INV­831 Christina Esmahan 20181219­0035 GEN­03, GEN­11, GEN­09, CLIM­01

INV­832 Molly Rooke 20181219­0035 GEN­03, GEN­11, GEN­09, CLIM­01

INV­833 Karen Arceri 20181219­0035 GEN­03, GEN­11, GEN­09, CLIM­01

INV­834 Susan Cooper 20181219­0035 GEN­03, GEN­11, GEN­09, CLIM­01

INV­835 Robert Bauer 20181219­0035 GEN­03, GEN­11, GEN­09, CLIM­01

INV­836 Deena Berg 20181219­0035 GEN­03, GEN­11, GEN­09, CLIM­01

INV­837 Kimmo Virtanen 20181219­0035 GEN­03, GEN­11, GEN­09, CLIM­01

INV­838 Bonni Scudder 20181219­0035 GEN­03, GEN­11, GEN­09, CLIM­01

INV­839 Karen Naumann 20181219­0036 GEN­03, GEN­11, GEN­09, CLIM­01

INV­840 William Michael 20181219­0036 GEN­03, GEN­11, GEN­09, CLIM­01

INV­841 Clarisa Rostro 20181219­0036 GEN­03, GEN­11, GEN­09, CLIM­01

INV­842 Penny Hartwell 20181219­0036 GEN­03, GEN­11, GEN­09, CLIM­01

INV­843 Leslie Hopkins 20181219­0036 GEN­03, GEN­11, GEN­09, CLIM­01

INV­844 Cameron Babberney 20181219­0036 GEN­03, GEN­11, GEN­09, CLIM­01

INV­845 Gil Pritchett 20181219­0036 GEN­03, GEN­11, GEN­09, CLIM­01

INV­846 Gloria Silva 20181219­0036 GEN­03, GEN­11, GEN­09, CLIM­01

INV­847 Terri McNeal 20181219­0036 GEN­03, GEN­11, GEN­09, CLIM­01

INV­848 Sheila Simpson 20181219­0036 GEN­03, GEN­11, GEN­09, CLIM­01

INV­849 Not Provided 20181219­0036 GEN­03, GEN­11, GEN­09, CLIM­01

INV­850 Jeanne Kyser 20181219­0036 GEN­03, GEN­11, GEN­09, CLIM­01

INV­851 Elizabeth Burton 20181219­0036 GEN­03, GEN­11, GEN­09, CLIM­01

INV­852 Deana Phillips 20181219­0036 GEN­03, GEN­11, GEN­09, CLIM­01

INV­853 Terry Burton 20181219­0036 GEN­03, GEN­11, GEN­09, CLIM­01

INV­854 Derek Luft 20181219­0036 GEN­03, GEN­11, GEN­09, CLIM­01

INV­855 Alice Kuchenthal 20181219­0036 GEN­03, GEN­11, GEN­09, CLIM­01

INV­856 Sheyla Mendoza 20181219­0036 GEN­03, GEN­11, GEN­09, CLIM­01
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INV­857 Mike Johnson 20181219­0036 GEN­03, GEN­11, GEN­09, CLIM­01

INV­858 Marla Hanks 20181219­0036 GEN­03, GEN­11, GEN­09, CLIM­01

INV­859 Carolina Casas 20181219­0036 GEN­03, GEN­11, GEN­09, CLIM­01

INV­860 Todd Teulon 20181219­0036 GEN­03, GEN­11, GEN­09, CLIM­01

INV­861 Melodie Palmer 20181219­0036 GEN­03, GEN­11, GEN­09, CLIM­01

INV­862 Kristina Williams 20181219­0036 GEN­03, GEN­11, GEN­09, CLIM­01

INV­863 Angela Barrera 20181219­0036 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­864 Christina Scattergood 20181219­0037 GEN­03, GEN­11, GEN­09, CLIM­01

INV­865 Connie Leblanc 20181219­0037 GEN­03, GEN­11, GEN­09, CLIM­01

INV­866 William Cook 20181219­0037 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­867 Sarah Page 20181219­0037 GEN­03, GEN­11, GEN­09, CLIM­01

INV­868 Mark Monger 20181219­0037 GEN­03, GEN­11, GEN­09, CLIM­01

INV­869 Craig Liebendorfer 20181219­0037 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­870 Erika Shea 20181219­0037 GEN­03, GEN­11, GEN­09, CLIM­01

INV­871 Mary Celaya 20181219­0037 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­872 John Fisher 20181219­0037 GEN­08, GEN­03, GEN­11, GEN­09, CLIM­01

INV­873 John Rooney 20181219­0037 GEN­03, GEN­11, GEN­09, CLIM­01

INV­874 Marie Norrell 20181219­0037 GEN­03, GEN­11, GEN­09, CLIM­01

INV­875 Jessimikuh Shhboom 20181219­0037 GEN­03, GEN­11, GEN­09, CLIM­01

INV­876 Felipe­Andres Piedra 20181219­0037 GEN­03, GEN­11, GEN­09, CLIM­01

INV­877 James Lipsey 20181219­0037 GEN­03, GEN­11, GEN­09, CLIM­01

INV­878 Mittie Hinz 20181219­0037 GEN­03, GEN­11, GEN­09, CLIM­01

INV­879 Ann Mcgory 20181219­0037 GEN­03, GEN­11, GEN­09, CLIM­01

INV­880 Tayyab Malik 20181219­0037 GEN­14, GEN­03, GEN­11, GEN­09, CLIM­01

INV­881 Mary Mueller 20181219­0037 GEN­03, GEN­11, GEN­09, CLIM­01

INV­882 Corliss Crabtree 20181219­0037 GEN­03, GEN­11, GEN­09, CLIM­01

INV­883 P Leal 20181219­0037 GEN­03, GEN­11, GEN­09, CLIM­01

INV­884 Bill France 20181219­0037 GEN­03, GEN­11, GEN­09, CLIM­01

INV­885 Cliff Perkins 20181219­0037 GEN­03, GEN­11, GEN­09, CLIM­01

INV­886 Betty Alex 20181219­0037 GEN­03, GEN­11, GEN­09, CLIM­01

INV­887 Rose Morris 20181219­0037 GEN­03, GEN­11, GEN­09, CLIM­01

INV­888 Alexander Helou 20181219­0037 GEN­03, GEN­11, GEN­09, CLIM­01

INV­889 John Young 20181218­5034 CLIM­01, GEN­26
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INV­890 William Berg 20181218­5035 CLIM­03, GEN­27, WET­02, SAFE­07, CLIM­04, GEN­03

INV­891 Bob Hendricks 20181217­5046 GEN­03

INV­892 Ying Hong 20181217-5057 GEN­03

INV­893 Bruce Naylor 20181217-5057 GEN­03

INV­894 Lisa Ni 20181217-5057 GEN­03, GEN­09

INV­895 Joe Stone 20181217-5057 SAFE­04, SAFE­12, GEN­08, CLIM­01

INV­896 Kate Mathis 20181217­5058 GEN­03, GEN­09

INV­897 Airon Wills 20181217­5058 GEN­03

INV­898 Peter Beck 20181217­5058 GEN­09

INV­899 Eileen Pacer 20181217­5058 GEN­03

INV­900 Deborah Way­Salinas 20181217­5058 GEN­03

INV­901 Timothy Bray 20181217­5064 GEN­03, CLIM­01, GEN­08

INV­902 Kathleen Espinosa 20181217­5064 GEN­03, GEN­09, CLIM­01

INV­903 Caron Philipson 20181217­5064 GEN­09

INV­904 Harmony Lambraw 20181217­5064 GEN­03

INV­905 Patricia Davis 20181217­5064 GEN­03

INV­906 Chris Carson 20181217­5065 GEN­03

INV­907 Joan McQueen 20181217­5065 GEN­03, GEN­08

INV­908 Janet Hill 20181217­5065 GEN­03

INV­909 Flora de la Fuente 20181217­5065 GEN­03, AIR­01

INV­910 Mary Lupo 20181217­5065 GEN­09

INV­911 Brett Youngblood 20181217­5068 AIR­02, SAFE­01

INV­912 Arvind Haran 20181217­5068 SOCIO­16

INV­913 Tami Wilkinson 20181217­5068 GEN­09

INV­914 Kim Dean 20181217­5068 GEN­03

INV­916 John Youn 20190204­5088 GEN­23

PCS­001 Thomas Jaudzemis 20190102­4005 SOCIO­01, GEN­03, SOCIO­03, CLIM­01

PCS­002 Lela Burnell Korab 20190102­4005 SOCIO­06, AQU­16

PCS­003 Theresa Rudolph 20190102­4005 GEN­09, SOCIO­0, SURF­01, SAFE­03, AIR­01, GEN­03, SOCIO­06, 

SOCIO­01, SOCIO­20, ALTS­01, AIR­01

PCS­004 Andrea Hance 20190102­4005 GEN­03, SOCIO­06, SAFE­26, SOCIO­01, SOCIO­06

Public Comment Session
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PCS­005 Nytah Burnell 20190102­4005 SAFE­06, GEN­04, VEG­01, WET­02, SOCIO­06, GEN­06, SOIL­02, 

AQU­01, WET­01, AQU­10, CI­03, GEN­06

PCS­006 Jennie McBride 20190102­4005 AIR­01, SAFE­12, SAFE­03, SOCIO­06

PCS­007 Ed McBride 20190102­4005 SAFE­12, AIR­02, SAFE­06

PCS­008 Gail Tschirhart 20190102­4005 SAFE­12, AIR­02, WILD­01, AIR­01, SAFE­03

PCS­009 Rene Valdez 20190102­4005 GEN­01

PCS­010 Mary Branch 20190102­4005 WILD­01, WILD­04, GEN­03, GEN­04, GEN­05

PCS­011 James Bathurst 20190102­4005 SOCIO­28, GEN­03, SOCIO­01, SAFE­02, SOCIO­02

PCS­012 Marianne Poythress 20190102­4005 GEN­04, VEG­01, WET­02, AIR­01, GEN­06, CLIM­01, CI­01, 

GEN­06, SAFE­07, GEN­03, AIR­03, GEN­23

PCS­013 Glenn Boward 20190102­4005 GEN­06

PCS­014 Dr. Shelly Sembler 20190102­4005 SOCIO­02, SOCIO­01, GEN­03, AIR­02, SAFE­06

PCS­015 Joanna Ward 20190102­4005 WILD­01, SOCIO­01, SAFE­02, SOCIO­06, GEN­03, GEN­04, 

WET­03

PCS­016 Marta Elena Pena 20190102­4005 GEN­10, WILD­01, SAFE­12, TES­04, TES­02, SOCIO­02

PCS­017 Rafael Salazar 20190102­4005 GEN­18, SAFE­08, SAFE­28

PCS­018 Anita Ramirez 20190102­4005 AIR­01

PCS­019 Patricia Rubio 20190102­4005 SOCIO­01, GEN­03

PCS­020 William E. Kenon 20190102­4005 SOCIO­06, GEN­06, SAFE­12

PCS­021 Joseph Cantu 20190102­4005 SAFE­02, SOCIO­25, GEN­09, AIR­01

PCS­022 Ivy Hinson 20190102­4005 CLIM­01, SOCIO­01, SOCIO­04

PCS­023 Doug Faircloth 20190102­4005 CLIM­01

PCS­024 Madeline Sandefur 20190102­4005 AIR­02, GEN­04, WET­02, VEG­01, GEN­10, TES­01

PCS­025 Ralph Cowen 20190102­4005 GEN­01

PCS­026 Rick Cruz 20190102­4005 GEN­03, WILD­01

PCS­027 Wanda Reyes 20190102­4005 GEN­01, GEN­06

PCS­028 Maile Worrell 20190102­4005 AIR­03, GEN­11, SAFE­10, GEN­03

PCS­029 Josette Cruz 20190102­4005 GEN­04, AIR­01, SOCIO­20, SOCIO­29, SOCIO­15, GEN­07

PCS­030 William Berg 20190102­4005 CLIM­01

PCS­031 Dr. Robert Christopher Basaldu 20190102­4005 GEN­03, WILD­01, SURF­01, SOCIO­06, SOCIO­01, CLIM­01, 

CULT­03, WET­02, TES­02, GEN­09, GEN­08, AIR­01, SAFE­12, 

CULT­02, CULT­14

PCS­032 Kathleen Jaudzemis 20190102­4005 GEN­03
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PCS­033 William C. Best, Jr. 20190102­4005 AIR­01, GEN­06, SAFE­08, SAFE­03, SOCIO­03, GEN­10, 

SOCIO­01, GEN­03

PCS­034 Desi Martinez 20190102­4005 GEN­01

PCS­035 Steven Knott 20190102­4005 GEN­01

PCS­036 Odilon Amador 20190102­4005 GEN­01

PCS­037 Darreld Nick Woosley 20190102­4005 GEN­01

PCS­038 Rolando Gonzalez 20190102­4005 AIR­02, SURF­01, SAFE­10

PCS­039 Maria Galasso 20190102­4005 GEN­15, GEN­06, WET­02, GEN­10, GEN­11, GEN­42, SOCIO­06, 

CI­03, SAFE­07

PCS­040 James Chapman 20190102­4005 GEN­15, GEN­10, WET­02, VEG­01, GEN­06

PCS­041 Victor Wonnell 20190102­4005 AIR­03, GEN­11, TES­04, SOCIO­01

PCS­042 Ternie Nunez 20190102­4005 GEN­09, AIR­02, SOCIO­01, GEN­03, GEN­11

PCS­043 Robert Radnik 20190102­4005 CLIM­01, GEN­08

PCS­044 Patrick Anderson 20190102­4005 GEN­03, GEN­22, TES­04, GEN­04, GEN­05, GEN­19, GEN­06, 

SAFE­09

PCS­045 Kathleen Sheldon 20190102­4005 GEN­03, VIS­01, AIR­01, SAFE­01

PCS­046 Doris Meinerding 20190102­4005 GEN­03, GEN­10, GEN­09

PCS­047 William Beaty 20190102­4005 AIR­01, SAFE­10, ALTS­01, SOCIO­01

PCS­048 Susan Lippman 20190102­4005 GEN­03, AIR­02, SOCIO­01, TES­01, WILD­01, SAFE­01, SAFE­13, 

CULT­01, CLIM­01, GEN­09

PCS­049 Lydia Caballero 20190102­4005 GEN­03, AIR­01, GEN­09, GEN­08

PCS­050 William Jason Fry 20190102­4005 SOCIO­01, VIS­01, AIR­01, AIR­02, SOCIO­06

PCS­051 Laurel Steinberg 20190102­4005 WET­02, VIS­01, GEN­06, WILD­01, GEN­05, CULT­04, SAFE­07, 

GEN­04

PCS­052 Marta Elena Pena 20190102­4005 GEN­07, GEN­04, TES­04, WET­02, VEG­01, TES­02, SOCIO­02

PCS­053 Diane Lucas Joe 20190102­4005 GEN­03

PCS­054 Davin Joe 20190102­4005 GEN­03
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Table H-2 

Responses to Comments on the Draft EIS 

Comment Code Comment Summary Response 

AIR QUALITY  

AIR-01 We received numerous comments related to the impacts from 

increased air emissions on human health.  Commenters contend 

that the increased air emissions from the Project would increase 

cancer, asthma, and other respiratory illnesses.  The Sierra Club 

contends that the draft Environmental Impact Statement (DEIS) 

fails to provide adequate analysis on whether the increase in 

pollutants is likely to increase health problems and hospital visits.   

Air quality impact analyses, as summarized in section 4.11 of the final 

Environmental Impact Statement (FEIS), were conducted for the Project for criteria 

pollutant emissions, including emissions from both on-site sources and off-site 

sources in the surrounding region, confirmed that, with the exception of 1-hour 

nitrogen oxide (NO2), the peak impacts, which included a background concentration, 

would be below the primary National Ambient Air Quality Standards (NAAQS).  

The primary NAAQS were established to protect human health, especially the health 

of sensitive populations such as asthmatics.  The 1-hour NO2 NAAQS exceedance, 

based on a conservative modeling analysis, was located just outside the Texas LNG 

fence line; impacts at the nearest communities would be less than half the standard.  

Also, a State Health Effects analysis, conducted by the applicant in accordance with 

the Texas Commission on Environmental Quality’s (TCEQ’s) guidance, showed that 

certain hazardous air pollutant emissions from the Project would not exceed TCEQ 

guidelines.  Further information is included in section 4.11 of the FEIS. 

AIR-02 General comments regarding increases in air pollution.  Air quality impacts associated with the Project are discussed in section 4.11.1 of the 

FEIS.  

AIR-03 We received a comment that asserts that the Texas LNG Project 

would be the largest stationary source of nitrogen oxides, carbon 

monoxides, volatile organic compounds (VOCs), sulfur dioxides, 

particulate matter, and greenhouse gases in the Rio Grande Valley.   

Texas LNG would be required to comply with all applicable federal and state air 

quality regulations and permit requirements.  Further, the assertion that Texas LNG 

would be the largest stationary source of nitrogen oxides, carbon monoxides, VOCs, 

sulfur dioxide, particulate matter, and greenhouse gases in the Rio Grande Valley is 

incorrect.  According to the TCEQ site level summary emissions data spreadsheet 

for inventory years 2013 through 2017 (available on the TCEQ’s website at: 

https://www.tceq.texas.gov/airquality/point-source-ei/psei.html) there are several 

existing stationary sources in the Brownsville area that exceed Texas LNG's 

estimated emissions for criteria pollutants.   

AIR-04 The Sierra Club states that the DEIS ignores emissions associated 

with generating the electricity that would be consumed by the on-

site liquefaction trains, and recommends several methods for 

estimating these emissions.   

Comment noted.  National Environmental Policy Act (NEPA) review of the Project 

is limited to the socioeconomic and environmental impacts of the proposal before 

the Federal Energy Regulatory Commission (Commission); therefore, the effects of 

off-site power generation are outside of the scope of this EIS. 

ALTERNATIVES  

ALTS-01 Several comments were received that suggested the Project should 

be sited in a more industrial area, such as Corpus Christi.  

As discussed in section 3.3, alternative sites for the Project in Corpus Christi, Texas 

were evaluated; however, all of these sites failed to meet the established criteria for a 

suitable Project site.  

ALTS-02 One commenter suggested that Port Mansfield should be evaluated 

as a potential site alternative for the Project.  The commenter also 

suggested that a site north of Choupique Island on the Calcasieu 

River should also be evaluated as a site alternative.   

Port Mansfield is an extremely small primarily residential/recreational port with a 

shallow channel and does not contain potential sites large enough to accommodate 

the siting requirements for a liquefied natural gas (LNG) project.  Similarly, the 

Choupique Island site is only 100 acres.  Neither of these sites meet the criteria 

discussed in section 3.3.1 for analysis of alternatives. 

H-36



Table H-2 

Responses to Comments on the Draft EIS 

Comment Code Comment Summary Response 

ALTS-03 One commenter expressed concern regarding the uncertainty 

surrounding the feasibility of the preferred alternative for the 

location of dredge material placement.  The commenter contends 

that if the preferred method of disposal (placement area [PA] 5A) 

is not feasible and use of the offshore dredge material disposal site 

(ODMDS) is proposed, a more rigorous regulatory review would 

be required outside of the control of the U.S. Army Corps of 

Engineers (COE), and disposal at the ODMDS could not be 

approved.  The commenter asserts that NEPA is violated because 

the environmental impacts cannot be disclosed if the dredge 

material disposal location is not known and subsequently the 

public cannot comment on the impacts.  Similarly, the U.S. Fish 

and Wildlife Service (FWS) stated that Texas LNG proposes to 

dispose of dredge material at PA 5A, an existing confined dredge 

disposal site. In section 4.2.4 of the DEIS, it is noted that there is 

likely insufficient capacity at PA 5A for the dredge material 

generated by the three proposed LNG projects, as well as the 

proposed Brazos Island Harbor Channel Improvement Project. 

FWS recommends that documentation for approval of Texas LNG 

to use PA 5A be provided, or that the environmental impacts of all 

other alternative placement areas be fully analyzed. 

Previous filings from Texas LNG and the other LNG project applicants have 

indicated that the use of PA 5A would be negotiated with the Brownsville 

Navigation District (BND) and the COE.  As such, we have evaluated the proposed 

action in the DEIS.  Alternatives for dredge disposal are discussed in section 4.2.4.  

If the Project is approved and it is determined that Texas LNG cannot use PA 5A to 

dispose of dredge material, Texas LNG would be required to submit a variance 

request.  At which time, the FERC would determine if additional environmental 

review would be necessary.  In addition, Texas LNG would be required to provide 

documentation of receipt of all federal authorizations pertaining to the new disposal 

area prior to dredging.   

ALTS-04 One commenter states that if additional LNG capacity is needed 

then existing LNG terminals should be expanded.  

The potential for expanding existing LNG terminals to meet the purpose and need of 

the Project is evaluated in section 3.2 of the FEIS.  

ALTS-05 With regard to the impacts of the proposed elevated flare design 

selected by Texas LNG, the FWS recommends that an analysis of 

an elevated flare and ground flare are included.  FWS recommends 

that this analysis include both the acreage needed and the 

environmental impacts on resources, including migratory birds, 

that the two options pose.  FWS also states that the EIS should 

consider the attraction of the flares to migrating birds. 

The use of ground flares as an alternative to elevated flares for the Project is 

discussed in section 3.4.2 of the FEIS.  The FEIS states that elevated flares would 

have greater impacts on visual resources and birds; however, use of a ground flare 

would require a continuous open flame and would require a larger area.  

Alternatively, an elevated flare would minimize the potential for ignition of released 

vapor and would require less land.  Therefore, we determined there would not be a 

significant environmental advantage to either flare system.   
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AQUATIC RESOURCES  

AQU-01 One commenter noted that the DEIS is missing a discussion of 

how much temporary increases in noise, turbidity, and 

sedimentation would affect fish, crustaceans, and seagrasses in the 

Bahia Grande and South Bay.  Other commenters had similar 

concerns about impacts on these areas and some questioned if 

concurrence has been issued by the Texas General Land Office.  

Impacts on all aquatic resources associated with the Project are discussed in section 

4.6.2.2 of the FEIS. This discussion includes the distance that sedimentation and 

noise is anticipated to travel from the Project site.  Based on the results of the dredge 

plume propagation analysis and underwater noise modeling that was conducted for 

the Project, impacts from these activities are not anticipated to reach South Bay or 

the Bahia Grande.  

 

The South Bay is separated from the Project site by confined dredge material 

placement areas along the southern portion of the Brownsville Ship Channel (see 

section 4.3.2.2 of the FEIS). Section 4.6.2.2 has been updated to clarify that the 

nearest point of hydrologic connectivity between the Project site and the South Bay 

is more than 2.2 miles to the east.  Similarly, the Bahia Grande is separated from the 

Project site via SH 48.  The nearest point of hydrologic connectivity between the 

Project site and the Bahia Grande is the Bahia Grande Channel, approximately 3.0 

miles to the west (see section 4.13.1 of the FEIS). 

 

As discussed in section 4.8.6 of the FEIS, Texas LNG must provide a determination 

from the Coastal Coordination Advisory Committee (associated with the Texas 

General Land Office) that the Project is consistent with the Coastal Zone 

Management Program.   

AQU-02 We received comments related to impacts on seagrass beds from 

dredging.  

No seagrass beds are present within the Texas LNG dredge area nor would any be 

affected by the Project.  As stated in section 4.6.2.1 of the FEIS, the nearest seagrass 

bed hydrologically connected to the Project site is 2.0 miles from the Project site.  

The FEIS has been updated to clarify that seagrass beds in the South Bay are closer 

to the Project site than 2.0 miles, but are separated from the Project site by confined 

dredge material placement areas along the southern portion of the Brownsville Ship 

Channel. The point of hydrologic connectivity between the Project site and the 

South Bay is more than 2.2 miles to the west.    

AQU-03 We received several comments asserting that the Project and other 

LNG projects would "dump millions of gallons of heated effluent 

each day into one of the healthiest shallow-water bays in the 

world."  

Impacts on aquatic resources associated with cooling water discharge as a result of 

the Project are discussed in section 4.6.2.1 of the FEIS.  Cumulative impacts 

resulting from cooling water discharge associated with all three LNG projects are 

discussed in section 4.13.2.7 of the FEIS. 

AQU-04 One commenter states that the increased noise levels up to 10.5 

decibels during pile driving would severely impact marine life. 

Impacts on marine life, including fish, sea turtles, and marine mammals, from 

underwater noise are evaluated in sections 4.6.2.2, 4.7.2.2, and the Biological 

Assessment (BA) provided in appendix C of the FEIS.  Our conclusions regarding 

impacts on marine life as a result of underwater noise were made based on guidance 

from the National Marine Fisheries Service (NMFS) regarding underwater noise 

thresholds.  In addition, we have included a recommendation regarding in-water pile 

driving to further minimize impacts.   
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AQU-05 General comments regarding impacts on aquatic resources, 

including fish, invertebrates, seagrass, etc.  

Impacts on aquatic resources associated with the Project are discussed in section 

4.6.2.2 of the FEIS.  

AQU-06 One comment was received that states that the EIS does not 

adequately address the potential for dredged material to be 

contaminated.  The commenter states that the EIS and Texas LNG 

have referred to the results of testing that were presented in a 

previous Environmental Assessment (EA), but that EA does not 

contain the referenced information.  The commenter contends that 

by not disclosing dredge material testing protocols and results, the 

requirements of NEPA and the Clean Water Act are not being met.   

Texas LNG filed a Sampling and Analysis Report for Pre-Dredge Environmental 

Testing on May 1, 2017 (Accession No. 20170501-5018), as discussed in section 

4.3.2.3, that determined no contaminated sediments are present in the Project dredge 

area.  

AQU-07 One commenter states that the EIS is not clear as to whether or not 

the assertion in the EIS that multiple projects dredging at the same 

time would increase total suspended solids (TSS) is assumed or 

was modeled.  Further, the commenter contends that the 300 

milligrams per liter TSS concentration used as a benchmark for 

TSS levels associated with the Project is not a TCEQ criteria.  The 

commenter states that the TCEQ does have a narrative water 

quality criterion.  The commenter suggests that the TCEQ, EPA, 

and other interested parties should consult to define what 

concentration of TSS at the dredging site and nearby seagrasses 

meets the state narrative water criteria for TSS.  

As stated in section 4.3.2.3, the TCEQ uses a TSS concentration of 300 milligrams 

per liter as a threshold for discharges from dredge material placed in confined 

upland placement areas.  This section of the FEIS has been updated to clarify that 

this threshold is routinely included in recommendations from TCEQ regarding water 

quality certifications and does not correlate to aquatic organisms.  Section 4.6.2.2 

has been updated to include additional discussion of TSS impacts on seagrasses.  

AQU-08 We received a comment that potential impacts on seagrasses from 

prolonged TSS levels associated with 11 months of dredging 

should be evaluated.   

Section 4.6.2.2 has been updated to include additional discussion of TSS impacts on 

seagrasses.   

AQU-09 Several commenters contend that the Project would result in fish 

that is unsafe to eat, with one commenter comparing the Project to 

contamination in San Francisco Bay. 

The proposed Project would be required to comply with the Clean Water Act and 

associated permits regarding stormwater and wastewater discharges.  Texas LNG 

would implement the measures outlined in our Plan and Procedures, as well as the 

Project-specific Spill Prevention Control and Countermeasures and Spill Prevention 

and Response plans to ensure that hazardous materials are not discharged, or in the 

event of a spill, are appropriately cleaned up.  Further, LNG carriers calling on the 

facility would implement their Shipboard Oil Pollution Emergency Plan to minimize 

the potential releases from the LNG carriers.  
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AQU-10 Friends of the Wildlife Corridor and another commenter contend 

that while the EIS states that wetlands, the Brownsville Ship 

Channel, and mudflats at the Project site are essential fish habitat 

(EFH), no study has been conducted regarding fish, shellfish, 

crustaceans, and other benthic resources in the Brownsville Ship 

Channel at the Project site.  Friends of the Wildlife Corridor 

contends that this baseline data is necessary to assess the Project 

impacts on these resources and because this data is not presented, 

the conclusions are speculative.  

The existing (baseline) aquatic resources present at the Project site are presented in 

section 4.6.2.1 of the FEIS and are based on publicly available data specific to the 

region.   

AQU-11 Texas LNG requested that FERC clarify that it committed to 

implementing noise mitigation such as bubble curtains and cushion 

blocks during in-water pile driving. 

The FEIS has been updated to clarify that bubble curtains and cushion blocks are 

only necessary and effective during in-water pile driving.  

AQU-12 FWS agrees with statements in the DEIS that dredging of the 

mooring basin for the Texas LNG Project is likely to restore 

regular tidal exchange with the flats north of the Project site.  FWS 

recommends monitoring of these flats to track changes and show 

predicted aquatic habitat improvement. FWS recommends that 

potential effects on federally listed species, including the piping 

plover and red knot, be included in FERC’s BA. 

The BA, provided in appendix C of the FEIS, has been updated to include 

assessment of impacts on threatened and endangered species (TES), including red 

knot and piping plover, as a result of the restoration of tidal exchange north of the 

Project site.  FERC would not require monitoring of the wetlands as while they 

would be indirectly positively impacted, they would not be directly impacted by 

construction or operation of the project and wetland resources are regulated by other 

agencies; however, the COE may require monitoring of this area as part of its 

Section 404 permit.  

AQU-13 The Sierra Club contends that the DEIS does not provide an 

opportunity for meaningful review of FERC’s required EFH 

Assessment because it is only in its initial stage and lacks a 

thorough analysis of EFH impacts.  The EIS only includes a 

cursory EFH discussion in the DEIS as the agency’s “initiation of 

EFH consultation.”  Thus, the Sierra Club stated that the public 

does not have a meaningful opportunity to review possible future 

recommendations to conserve EFH.  The Sierra Club stated that 

FERC has not adequately considered or provided mitigation for the 

demonstrated harmful impacts of other LNG facilities on fisheries.  

The Sierra Club also contends that the EIS should include 

additional mitigation to minimize impacts on fish from a wider 

variety of impacts, such as those associated with cooling water 

withdrawal and discharge, not just EFH.   

As discussed in section 4.6.3, the EIS serves as the EFH Assessment for the 

Project.  In addition, we received concurrence from NMFS with our EFH 

Assessment on February 5, 2019, with no further conservation 

recommendations.  As discussed in response to comment GEN-04, the EIS includes 

sufficient detail to enable the reader to understand and consider the issues raised by 

the Project, and addresses a reasonable range of alternatives.  The EIS identifies 

measures that would be implemented to minimize impacts on fish where possible 

and we find these measures adequate.  Section 4.6.2.2 discusses the effects of 

cooling water and other Project activities on aquatic resources.  Impact avoidance, 

minimization and mitigation have been included, as appropriate.  However, we note 

that cooling water withdrawal and discharge are LNG vessel activities, and these 

vessels are outside of the jurisdiction of the Commission. 
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AQU-14 The Sierra Club commented that the analysis of cooling water in 

the EIS is inadequate to make the conclusion because it is not 

based on any studies or analysis of the species potentially harmed 

by the water used at this terminal, and when combined with the 

other proposed LNG terminals.   

Section 4.6.2.2 of the FEIS discusses the impacts of cooling water on aquatic 

resources.  The conclusion of no significant impact is based on the relative 

infrequency of LNG carriers calling on the facility (six per month).  However, 

section 4.13.2.7 of the FEIS has been updated to assess the cumulative impacts on 

aquatic resources from cooling water intake in addition to cooling water discharge.  

AQU-15 The Sierra Club commented that the EIS does not adequately 

address potential impacts from invasive species introduction 

through ballast water associated with the Project and cumulatively 

from all three LNG projects.  The Sierra Club asserts that there is 

no evidence of the efficacy and timeline of the U.S. Coast Guard 

(Coast Guard) and U.S. Environmental Protection Agency (EPA) 

regulations discussed in the EIS. 

The EIS assesses the potential for invasive species introductions via ballast water in 

sections 4.3.2.3 and 4.6.2.2; however, the EIS has been updated to include additional 

information regarding the efficacy and timeline for these measures.  

AQU-16 We received a comment that expressed concern regarding the 

potential for spills of LNG within the Brownsville Ship Channel 

during loading of the LNG carriers in the event that the hose 

becomes disconnected.   

The LNG loading arms would be equipped with a powered emergency release 

coupling that allows the loading arms to break away immediately and safely, thereby 

disconnecting the LNG loading arms and preventing releases into the waterway.  If 

any LNG were released, it would quickly flash to gas and not affect water quality or 

aquatic resources.   

CLIMATE CHANGE  

CLIM-01 We received several comments that addressed concerns regarding 

climate change and the potential for the Project exacerbate the 

impacts of climate change.  Many commenters specifically address 

increases in greenhouse gases and studies from the 

Intergovernmental Panel on Climate Change (IPCC) and others 

discussing the consequences of continued emissions affecting 

climate change and assert that an inability to quantify the impact 

does not mean it cannot be addressed in the EIS.   

We have updated section 4.13.2.12 to include a discussion regarding climate change.  

CLIM-02 One commenter recognizes that FERC takes a "free market 

approach," but contends that it is the responsibility of FERC to 

regulate and protect the public regarding the social cost and impact 

that would occur on a regional and international level as a result of 

climate change.  

Section 4.13.2.12 the FEIS has been updated to include a discussion of climate 

change.    

CLIM-03 We received one comment that contends that it is the responsibility 

of FERC to "protect the planet and the immediate vicinity of the 

plant from the damage that will result from the construction and 

operation of the plant."  The commenter also asserts that FERC 

needs to change its role from "fossil fuel facilitator" to a leader in 

preventing the effects of climate change.   

The role of NEPA is not to "protect the planet," but to evaluate and disclose impacts 

from a proposed action.   
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CLIM-04 One commenter asserts that adding "additional climate changing 

fossil energy sources where there is no demonstrated need" is 

enough to deny a permit.  The commenter also contends that 

climate change necessitates the expansion of fossil fuel use to 

mitigate the impacts of climate change (e.g., use of fossil-fueled 

equipment to address issues that result from climate change such 

as increased flooding and drought).  They conclude that this effect 

would occur if the Project were approved and assert that the permit 

should be denied as a result.  

The role of NEPA is to evaluate and disclose impacts from the proposed action.  We 

have updated section 4.13.2.12 to include a discussion regarding climate change.  

CLIM-05 One commenter contends that assertions that LNG is a transitional 

fuel with less impact than oil on emissions is false because the 

entire process, from extraction and transport to end use must be 

considered. 

As discussed in section 1.3 of the FEIS, production, extraction, and end-use of 

natural gas are not part of the scope of the EIS.   NEPA review of the Project is 

limited to the socioeconomic and environmental impacts of the proposal before the 

Commission; therefore, the effects of production and end-use are outside of the 

scope of this EIS. 

CLIM-06 The Sierra Club states that the DEIS’s assertion that the location of 

increased production is speculative and contradicts Texas LNG’s 

assertion that the feed gas would be in intrastate service, indicating 

that supply would come from within Texas. The Sierra Club 

asserts that many of the impacts of additional gas production and 

associated activity can be evaluated at the regional level. The 

Sierra Club contends the following: 1) the Project would increase 

gas production, 2) the environmental impacts of increased gas 

production, processing, and transport are reasonably foreseeable, 

and 3) Texas LNG would increase overseas gas use.  

As discussed in section 1.3 of the FEIS, production, extraction, and end-use of 

natural gas are not part of the scope of the EIS.  While it is reasonable to assume that 

export of natural gas could result in increased natural gas production, gas can come 

from several production areas.  It is possible that over the life of the Project, gas may 

be sourced from new or different regions as wellhead prices and takeaway capacity 

change.  Although environmental and economic models do exist to estimate market 

changes based upon gas flows into and out of markets, ultimately this type of 

analysis is out of scope for NEPA.  Our analysis of cumulative impacts of the 

Project, including air quality and climate change impacts, is included in section 

4.13.2 of the EIS.   

 

Similarly, the effects of LNG combustion in end-use/importing markets are outside 

of the scope of this EIS.  Additionally, the DC Circuit court held in Sierra Club v. 

FERC (No. 14-1249) and Sierra Club and Galveston Baykeeper v. FERC (No. 14-

1275) that FERC’s NEPA environmental review do not include indirect impacts 

resulting from increased natural gas exports, such as increased natural gas 

production.  In addition, it held that the DOE, not FERC, has responsibility as the 

agency that approves export of the commodity.  
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CLIM-07 Regarding climate change, the Sierra Club contends the following:  

1. The DEIS fails to acknowledge the Project’s cumulative 

operational greenhouse gas emissions. The DEIS estimates 

613,901 metric tons per year of carbon dioxide equivalent from 

operation, 3,510.5 metric tons per year (mtpy) from marine vessels 

in the safety zone, and 6,303.7 from marine vessels outside the 

safety zone.  Because the impacts of greenhouse gas emissions 

occur only cumulatively, there is no reason to segregate these 

emission estimates— indeed, in doing so, the DEIS is arbitrary and 

capricious, and its failure to present the total emission estimate 

keeps both decisionmakers and the public in the dark as to the 

Projects’ true impacts. 

1. The EIS presents the Project's total annual operational GHG emissions - 613,901 

CO2e tons (metric)/yr - in table 4.11.1-6.  A closer inspection of that table shows that 

the total of 613,901 CO2e tons (metric)/yr includes the annual GHG emissions for 

marine vessels (also shown in tables 4.11.1-8 and 4.11.1-9).  The additional tables 

4.11.1-8 and 4.11.1-9 were provided to show the breakdown of emissions by marine 

vessel type and model of operation (i.e., operation within and outside the Moored 

Safety Zone). 

CLIM-07 cont'd 2. The figures provided in the DEIS underestimate emissions by 

using outdated estimates of the potency of greenhouse gases 

(GHGs) other than carbon dioxide. The DEIS addresses these other 

GHGs by converting them to CO2e. However, the conversion 

factor (global warming potential or GWP) used for methane, the 

predominant non-carbon-dioxide greenhouse gas at issue here, is 

sorely outdated, and fails to account for short- and medium-term 

impacts. The DEIS uses a GWP value of 25 for methane. Although 

the DEIS provides no explanation for either the source of this 

number or FERC’s reason for choosing it, the figure corresponds 

with the value presented by the IPCC Fourth Assessment Report in 

2007 to reflect the impact of methane on a hundred-year timescale.  

In September 2013, IPCC released its Fifth Assessment Report, 

which includes superseding and significantly higher estimates for 

the GWP of methane.  

2. The EPA has accepted the GWP value of 25 for methane over a 100-year period. 

FERC appropriately selected this value because this is the value EPA established on 

November 29, 2013 for reporting of GHG emissions. EPA supported the 100-year 

time period over the 20-year period in its summary of comments and responses in 

the final rulemaking, 2013 Revisions to the Greenhouse Gas Reporting Rule and 

Final Confidentiality Determinations for New or Substantially Revised Data 

Elements, establishing the methane GWP at 25 (78 FR 71904, November 29, 2013). 

Similarly, in this final rulemaking, EPA supported the adoption of the published 

IPCC’s Fourth Assessment Report GWP values over the Fifth Assessment Report 

values. EPA acknowledged the Fifth Assessment Report could lead to more accurate 

assessments of climate impacts in the future; however, when balanced with the 

benefit of retaining consistency with other U.S. climate programs, including EPA's 

Greenhouse Gas Reporting Program and Inventory of U.S. Greenhouse Gas 

Emissions and Sinks, the potential gain in accuracy does not justify the loss of 

consistency in reporting and likely would cause stakeholder confusion among the 

various GWPs used in different programs. EPA identified that it may consider 

adoption of the Fifth Assessment Report GWPs in the future, at which time we will 

ensure that FERC staff request the use of any revised EPA GWP values in future 

NEPA evaluations. 
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CLIM-07 cont'd 3. The estimates provided in the DEIS do not include foreseeable 

indirect effects relating to gas production and use, or production of 

the electricity that will be consumed by the project.  

4. The DEIS provides no meaningful discussion of the significance 

or impacts, as well as the amount, of the greenhouse gas emissions 

associated with the project.  The DEIS presents emission estimates 

in section 4.11.1.5. However, the only discussion of context or 

significance that the DEIS provides for this emission estimate is 

the assertion that an alternative facility design (i.e., one in which 

liquefaction equipment was powered by on site combustion rather 

than electricity from the grid) would have even higher emissions.  

It may be that another design would have even higher emissions, 

but this fact does not provide the public or decisionmakers with 

useful information regarding the impact of this proposal’s 

emissions. 

3. Gas production and gathering activities, and the pipelines and facilities used for 

these activities, are not regulated by FERC and are outside the scope of the NEPA 

analysis. While past, present, and reasonably foreseeable future oil and gas 

infrastructure within the geographic scope of the cumulative impacts assessment are 

addressed in section 4.13.   Regarding end-use of gas, see response to CLIM-06. 

 

4.Comment noted.  Section 4.13.2.12 of the FEIS has been revised to include a 

discussion ("Climate Change") of the effects of cumulative GHG emissions. 

CUMULATIVE IMPACTS  

CI-01 We received a form letter, as well as a letter from Friends of the 

Wildlife Corridor that states that cumulative impacts on climate 

change need to be more robustly addressed and that FERC should 

require "carbon capture" or deny the permit.   

Section 4.13.2.12 the FEIS has been updated to include a discussion of climate 

change.   

CI-02 Comment that cumulative impacts on ballast and cooling water 

associated with the three Brownsville LNG projects are not 

addressed in the EIS.  

Cumulative impacts resulting from ballast water and cooling water associated with 

all three Brownsville LNG projects are discussed in section 4.13.2.7 of the FEIS.  

CI-03 Comment that the determination that cumulative impacts on 

ocelots and jaguarundis would be permanent and significant is 

reason to deny the permit and violates Section 7 of the Endangered 

Species Act (ESA).   

The EIS is not a decision document, rather it is a tool to ensure that the potential 

environmental impacts that would occur as a result of a federal action are fully 

analyzed and presented, in compliance with NEPA.  A determination of significant 

impacts as a result of cumulative impacts is not prohibited under Section 7 or any 

other part of the ESA. 

CI-04 Friends of the Wildlife Corridor contend that the determination in 

the DEIS that the three LNG projects "would contribute 

significantly to air quality impacts, potentially exceed NAAQs, 

and result in cumulatively greater air quality impacts " is reason to 

deny the permit.  

The EIS is not a decision document, rather it is a tool to ensure that the potential 

environmental impacts that would occur as a result of a federal action are fully 

analyzed and presented, in compliance with NEPA.  Under NEPA, the determination 

that an impact is significant necessitates the preparation of an EIS (as opposed to an 

EA).  In accordance with NEPA, we have prepared this EIS to present the 

environmental impacts that would occur as a result of the project.  The decision of 

whether to authorize the Project is determined by the FERC Commissioners.  
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CI-05 The Texas Parks and Wildlife Department (TPWD) commented 

that they are aware of two additional projects in Cameron County 

that should be included in the cumulative impact analysis.  These 

projects include the Acciona Energy wind development project 

between FM 510 and the Willacy-Cameron County line, and the 

South Texas Electric Cooperative's Palmas to East Rio Hondo 

transmission line northeast of Rio Hondo.  TPWD emphasizes that 

cumulative impacts of additional transmission lines and aerial 

obstacles (wind turbines) on resident and migratory birds should be 

evaluated.  

Section 4.13 of the FEIS has been updated to include these additional, reasonably 

foreseeable projects.  Section 4.13.2.6 discusses the cumulative impact of obstacles 

such as transmission lines and flares on migratory birds, but has been updated to 

include wind turbines.   

CI-06 TPWD stated that to meet Federal Aviation Administration (FAA) 

requirements for visibility, many, if not all of the proposed wind 

turbines will have flashing lights on the tops of the towers during 

operation of the wind energy development.  TPWD recommends 

that the FEIS reflect that several large-scale projects in the area 

require nighttime lighting during operations and will be a 

cumulative impact, along with nighttime lighting of the Texas 

LNG facility within the area.   

Section 4.13.2.6 of the FEIS includes a discussion of lighting requirements for 

various projects considered in the cumulative impacts analysis; however, this section 

has been updated to clarify that wind turbines would also contribute to cumulative 

impacts on wildlife as a result of lighting.   

CI-07 The FWS contends that, although the DEIS states that the Project 

would not have a significant impact on migratory bird populations, 

cumulative migratory bird habitat loss will be extensive among all 

three currently proposed LNG projects and the effects of lighting 

and flares on birds continue to be a concern to work through. 

Comment noted.  Cumulative impacts on migratory birds are discussed in section 

4.13.2.6 of the FEIS; however, this section has been updated to include the 

cumulative effects of flaring on migratory birds.  The effects of lighting and flares 

on migratory birds as a result of the Project are discussed in section 4.6.1.3.  

CI-08 FWS noted a discrepancy between the conclusion statement in the 

DEIS regarding cumulative impacts (i.e., cumulative impacts on 

ocelots and jaguarundis would be permanent and significant) as 

compared to the conclusion statement in the BA (i.e., cumulative 

impacts on ocelots and jaguarundis would be moderate).  FWS 

states that they agree with the significant impacts described in the 

DEIS rather than the moderate conclusion in the BA, and 

recommend considering the BA conclusion as “may affect, likely 

to adversely affect.” 

The BA was prepared in accordance with Section 7 of the Endangered Species Act.  

As such, the cumulative impacts analysis did not include evaluation of other 

federally-regulated projects, such as the Rio Grande LNG Project and Annova LNG 

Project.  Nevertheless, the BA provided in appendix C of the FEIS has been updated 

in response to the FWS to conclude that cumulative impacts on ocelots and 

jaguarundis would be significant based on the inclusion of other federally-regulated 

projects.  In addition, at the recommendation of the FWS, the effect determination 

for the ocelot has been updated in the BA as well as table 4.7-1 of the FEIS to “may 

affect, likely to adversely affect.”  
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CI-09 FWS commented that the DEIS should evaluate the electric 

transmission line as part of the cumulative impacts analysis.  FWS 

states that the transmission line may require brush clearing that 

could impact ocelot habitat on the BND and the FWS conservation 

easement along State Highway 48.  FWS also asserts that there are 

also currently issues with pelicans flying over the Bahia Grande 

Bridge and getting hit by cars, so the proposed transmission line 

could prevent the pelicans from flying higher when approaching 

the bridge and thus increase mortalities.  FWS states that 

transmission line would need bird diverters within these areas and 

along much of Highway 48. 

The impacts associated with the non-jurisdictional electric transmission line, 

including those on ocelot habitat and migratory birds are evaluated as part of the 

cumulative impacts analysis in section 4.13 of the FEIS.  Section 4.13.6.2 has been 

updated to include further discussion regarding how transmission lines could 

contribute to cumulative impacts on birds.  

CI-10 Regarding the statement in the DEIS in section 4.13.2.5 that 

conservation and restoration projects, such as the Bahia Grande 

Coastal Corridor Project, Palo Alto Cultural Landscape 

Restoration, and ongoing management and acquisition of National 

Wildlife Refuge (NWR) and state preserve lands, would have a 

positive cumulative impact on wildlife habitat, the FWS stated that 

the presence of federal and state conservation lands within the 

project area does not preclude a net loss and fragmentation of 

habitats by the LNG projects, nor is there any assurance that FWS 

will acquire ocelot habitat before other projects impact the 

remaining acres. Further, the FWS asserts that the Northern 

aplomado falcon is limited similarly by remaining habitat in the 

Rio Grande Valley including the LNG project areas. 

Comment noted.  The intent of the referenced statement in the DEIS is to 

acknowledge that the listed conservation projects, which are included in our review 

of cumulative impacts, would not contribute to adverse cumulative impacts on 

habitat, but would be beneficial.  The statement does not indicate that these projects 

preclude or otherwise alter the impacts of the other projects considered in the 

cumulative impacts analysis for which adverse impacts on habitat would occur.   

CI-11 Regarding the statement in the DEIS that “the Texas LNG Project 

would contribute to [ocelot and jaguarundi] habitat loss; however, 

this loss represents a small fraction of the overall available habitat 

present in the region,” the FWS contends that this habitat loss 

contributes to the total cumulative loss of ocelot habitat within the 

project area previously cleared for development and agriculture. 

We agree that the Project would contribute to the overall cumulative loss of ocelot 

habitat within the region.  The statement referenced by FWS is a summary of the 

Project’s direct impact on ocelot and jaguarundi habitat.  The remainder of section 

4.13.2.8 of the FEIS discusses how the cumulative impact of all projects considered, 

including the Texas LNG Project, would have a significant impact on ocelot and 

jaguarundi habitat.  

CI-12 The FWS commented that cumulative impacts on pollinator habitat 

loss should be assessed and contends that a loss of 249.3 acres 

associated with the Texas LNG Project in addition to cumulative 

impacts from the other two LNG projects and other projects in the 

area would cause a significant net loss of habitat. 

Section 4.13.2.6 of the FEIS has been updated to include discussion of cumulative 

impacts on pollinator habitat.   
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CI-13 FWS contends that the statement in the DEIS that some projects, 

such as the San Roman Wind Farm, are not anticipated to impact 

ocelot and jaguarundi habitat because they are located in primarily 

agricultural and open land, is incorrect as the San Roman project 

was not primarily on agriculture and open land, and impacted 

ocelot habitat and fragmented the Bahia Grande Ocelot Coastal 

Corridor between Bahia Grande and Laguna Atascosa NWR. 

The FEIS has been updated to reflect that the construction of the San Roman 

windfarm impacted ocelot habitat and fragmented the Bahia Grande Ocelot Coastal 

Corridor.  

CI-14 Regarding the statement in the DEIS in section 4.13.2.8 that the 

area adjacent to the proposed Rio Grande LNG Project site is a 

conservation easement that would not be developed in the future, 

the FWS commented that the conservation easement expires in 

2023. The FWS states that the Port of Brownsville may allow 

Annova LNG to use it as voluntary ocelot conservation by granting 

a conservation easement in perpetuity, but this is not certain.  The 

FWS contends that ocelot habitat would be lost with the Rio 

Grande LNG and Annova LNG sites developed side by side, thus 

restricting the ocelot to the small conservation easement that might 

not stay in place.  The Sierra Club had a similar comment, 

contending that additional discussion is necessary to evaluate the 

cumulative effects of the three LNG projects, with the potential 

loss of the wildlife corridor easement in 2023.   

Comment noted.  The FEIS has been updated to clarify that the conservation 

easement expires in 2023.  Nevertheless, section 4.13.2.8 discusses that the habitat 

corridor remaining following the construction of the three LNG projects, if 

approved, would be restricted and that the presence of the facilities may deter 

ocelots from using the area.   

CI-15 We received a comment from the FWS in which they quoted the 

following statement from section 4.13.2.8 of the DEIS: “Annova 

has been working closely with the FWS to configure their 

proposed project to reduce potential impacts on ocelots and 

jaguarundis to the maximum extent practicable. This includes 

maintaining an approximately 1,500-foot-wide corridor to the west 

of the Annova LNG terminal, directly across from the existing 

wildlife corridor on the north side of the Brownsville Ship 

Channel.”  The FWS commented that “the remaining ocelot habitat 

that can be used for sheltering, resting and feeding would be 

impacted by the Annova project, and limit it to the 1,500-foot wide 

corridor.” 

Comment noted.  
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CI-16 Regarding cumulative impacts on northern aplomado falcons, we 

received a comment from the FWS in which they refer to the 

following statement in the DEIS: “the Port of Brownsville projects 

are primarily located in an already industrialized area that likely 

does not provide suitable habitat for northern aplomado falcons.”  

The FWS contends that all three proposed LNG projects have 

suitable northern aplomado falcon habitat, and the Port of 

Brownsville has several pairs of nesting birds within the project 

area. The FWS states that cumulative habitat impacts from past 

and present projects are diminishing the available habitat left for 

the recovery of the species.  The FWS anticipate that permanent 

cumulative impacts for the northern aplomado falcon to be 

significant due to the limited habitat available, and the range 

needed for this species. 

The statement from the DEIS referenced by FWS is specifically referring to the 

“Port of Brownsville Projects” presented in table 4.13.1-1, all of which are located at 

the western end of the Brownsville Ship Channel in industrialized area.  We have 

updated section 4.13.2.8 to reflect FWS' assertion that cumulative impacts on 

northern aplomado falcons would be significant.   

CI-17 The National Park Service (NPS) contends that the distances cited 

throughout the DEIS from the Project site to the Palmito Ranch 

Palmito Ranch Battlefield National Historic Landmark (NHL), and 

the distances to certain points of public interest appear to be 

incorrect, being less than described in the DEIS. Regardless, the 

NPS states that the placement of 190-foot-tall LNG tanks, 

combined with similar structures at two other LNG facilities, 

would have an adverse impact on the viewshed for the Palmito 

Ranch Battlefield NHL.  Additionally, these structures, combined 

with the San Roman and Cameron Windfarms, would similarly 

impact the viewshed at Palo Alto Battlefield National Historic Park 

(NHP). The NPS requests that colors are selected to be compatible 

with the landscape and reduce impacts to the viewshed from the 

Palmito Ranch Battlefield NHL and Palo Alto Battlefield NHP. 

As stated in the response to comment VIS-03, Texas LNG has stated that the storage 

tanks must be white to reduce solar radiation absorption.  The distance from the 

Palmito Ranch Battlefield NHL appears to be correct in the DEIS.  Based on 

publicly available information, the limits of the battlefield do not extend north of 

SH 4 and is approximately 4.3 miles south of the Project site.  As the NPS does not 

identify the other "certain points" to which they are referring in their comment, we 

cannot respond to other distances that they assert are incorrect. All distances cited in 

the FEIS were measured as accurately as possible based on publicly available 

information.  

CI-18 The NPS requests that Highways 550 and 511 to be considered as 

primary traffic routes. The construction and operation of three 

LNG facilities in conjunction with construction and operation of 

the SpaceX facility located at Boca Chica beach will generate a 

significant increase in truck and commercial traffic on these 

roadways which feed directly into the Port of Brownsville and SH 

48. The NPS states that these roadways are immediately adjacent 

to Palo Alto Battlefield NHP and would adversely impact the 

quality and setting of the site in terms of increased noise and 

reduced air quality. 

Section 4.13.2.10 has been updated to include a discussion of cumulative traffic 

impacts on highways 550 and 511. 
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CI-19 Regarding the electric transmission lines assessed for cumulative 

impacts, the NPS states that any additional high voltage lines 

coming to the three LNG facilities from the north or west have the 

potential to impact the viewshed of the Palo Alto Battlefield NHP. 

The NPS requests that new lines be co-located with existing lines. 

Comment noted; however, FERC has no siting authority with regard to non-

jurisdictional facilities.   

CI-20 The NPS commented that they anticipate the cumulative impacts 

from the construction and operation of the three LNGs (combined 

with the existing San Roman Windfarm, Amfels, and other 

industrial port facilities) would have significant impacts on the 

visitor experience at Palmito Ranch Battlefield NHL and Palo Alto 

Battlefield NHP.  The NPS states that the cumulative impact of 

these projects limit the ability of the visitor to connect to the 

significance of the cultural resources that are being preserved and 

interpreted at these sites. 

We have updated section 4.13.2.9 to include the assertion that cumulative impacts 

on the Palo Alto Battlefield NHP and Palmito Ranch Battlefield NHL would be 

significant.  

CI-21 Regarding cumulative impacts, the Sierra Club asserts that the EIS 

takes a broad, aggregated approach to past actions and does not 

consider resources that have already been affected by past actions. 

The Sierra Club asserts that FERC must include a detailed analysis 

of the impacts that already exist in the sub-region of Texas for 

each affected resourced to serve as an environmental baseline to 

which the impacts from the Project and other foreseeable projects 

is added.  

Section 4.13.1 of the FEIS provides a brief discussion regarding past actions that 

have affected resources in the Project area.  In addition, the remainder of section 4 

outlines the baseline conditions in the Project area. 

CI-22 The Sierra Club contends that the DEIS fails to adequately disclose 

cumulative impacts to specific aquatic resources and without a 

final mitigation plan being made available concurrent with the 

DEIS, the public cannot meaningfully comment on cumulative 

impacts on these resources.   

As discussed in response to comment GEN-04, the EIS provides sufficient detail to 

enable the reader to understand and consider the issues raised by the Project, and 

addresses a reasonable range of mitigation and alternatives.  Further, the mitigation 

plans for all three LNG projects would be finalized in coordination with the COE 

Section 404 permit process.  None of the projects would be permitted to proceed 

with construction (if approved) until the mitigation plans have been finalized.   

CI-23 The Sierra Club stated that the air cumulative impacts analysis 

should consider ozone based on TCEQ modeling guidance.  The 

Sierra Club referenced inconsistencies between the DEIS, Rio 

Grande LNG's DEIS, and TCEQ's modeling analysis regarding 

projected maximum 8-hour ozone impacts, and states these 

inconsistencies must be reconciled.   

Comment noted.  Section 4.13.2.12 of the FEIS has been revised to include a 

discussion of cumulative impacts on ozone that accounts for Texas LNG emissions. 
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CULTURAL RESOURCES  

CULT-01 One commenter claimed that the Texas LNG Terminal is located 

on Native owned land, while two others claim that the Project 

would prohibit the Carrizo/Comecrudo Tribe of Texas from 

accessing and preserving their ancestral relics and burials 

associated with the Garcia Pasture Site.  Another commenter is 

opposed to excavations at sacred sites and claims the Texas 

Railroad Commission has information on native occupations. 

The Garcia Pasture Site did yield burials.  The Garcia Pasture Site is listed on the 

National Register of Historic Places (NRHP), and the FERC agrees that the Project 

would have an adverse effect on the site.  Texas LNG proposes to excavate portions 

of site 41CF8 to mitigate impacts; with the agreement of the Texas State Historic 

Preservation Office (SHPO).  This is explained in section 4.10 of this EIS.  No 

Native American group has ever owned the Project site; nor has any tribe had access 

to the tract in modern times, as it is privately owned.  The Project site is located on 

land currently owned by the BND.  We are unaware of any records at the Texas 

Railroad Commission related to native occupations in the Project area.  However, as 

documented in section 4.10, Texas LNG did check the records of the SHPO.   

CULT-02 We received two comments regarding impacts on important Native 

American sites along the pipeline.  

There is no jurisdictional pipeline associated with the Texas LNG Project.  This 

comment may be related to the Rio Grande LNG Project or is outside of the FERC's 

jurisdiction.   

CULT-03 Several commenters assert that sufficient consultation with Native 

Americans, including the Carrizo/Comecrudo Tribe of Texas, was 

not conducted.  Some commenters go on to assert that this 

invalidates the EIS.   

As discussed in section 4.10.1.3, FERC initiated consultations with Native American 

tribes regarding the Project.  Further, the Carrizo/Comecrudo Tribe of Texas 

requested that Texas LNG provide additional information related to the Project.  

Texas LNG provided the requested information on October 26, 2017.  In addition, 

the Carrizo/Comecrudo Tribe of Texas was included on notices issued by FERC and 

participated in the public comment meetings.   

CULT-04 We received several comments regarding impacts on the Garcia 

Pasture Site present within the Project boundary, which is listed on 

the NRHP.  A form letter we received stated that impacts on 

cultural values and historic conservation are understated in the 

EIS. Friends of the Wildlife Corridor contend that a finding of no 

significant impacts on cultural resources when a NRHP site is 

impacted is contradictory.  

As discussed in section 4.10 of the FEIS the assessment of impacts on cultural 

resources present on the Project site were determined in coordination with the Texas 

SHPO and are in compliance with Section 106 of the National Historic Preservation 

Act (NHPA).  Therefore, we disagree with the assertion that the impacts are 

understated in the DEIS.  

CULT-05 One commenter asserts that there are no details in the EIS 

regarding how and when cultural resource surveys occurred. 

Section 4.10.1.6 of the FEIS identifies the dates that cultural resource surveys were 

conducted as well as the methods used.  
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CULT-06 One commenter claims that the DEIS indicated that impacts on the 

Garcia Pasture Site would not be significant, requests that the EIS 

include the Treatment Plan, and that consultation should be 

documented with the Advisory Council on Historic Properties 

(ACHP). 

The FEIS clarifies that the Project would have an adverse effect on the Garcia 

Pasture Site.  The EIS is a summary document, and therefore does not include copies 

of all plans, although it references the Treatment Plan filed into the FERC docket.  

The Treatment Plan contains privileged information; therefore, this plan is not 

publicly available.  The FEIS was also corrected to state that the FERC afforded the 

ACHP with an opportunity to comment on the undertaking in response in our 

adverse effect determination letter dated February 12, 2019.  

CULT-07 The Carrizo/Comecrudo Nation of Texas filed a letter with the 

FERC dated October 2, 2018 stating concerns with the desecration 

of tribal cultural identity, that the NRHP-listed Garcia Pasture Site 

is surrounded by burials and midden sites, that the company did 

not do due diligence on historical and archaeological research, that 

the Project area contains Native American hunting and fishing 

sites, and that Texas LNG did not consult with Native Americans.   

The FEIS has been corrected to acknowledge the October 2, 2018 letter to FERC 

from the Carrizo/Comecrudo Nation of Texas.  We note that while there are no 

federal laws or regulations that require consultations with non-federally recognized 

Native American organizations (the Carrizo/Comecrudo Nation of Texas is not 

federally recognized), Texas LNG did communicate with the Carrizo/Comecrudo 

Nation, providing them with information about the Project.   Section 4.10 of the EIS 

provides details about historical and archaeological research conducted by Texas 

LNG, and the cultural resources surveys of the terminal location that have been 

completed.  The Garcia Pasture Site did yield burials.  If burials are found during 

excavations and construction, Texas LNG would implement its unanticipated 

discoveries plan, as discussed in section 4.10.3. Section 4.10 concludes that the 

Project would have an adverse effect on the Garcia Pasture Site. 

CULT-08 We received comments from the Sierra Club that stated that the 

NHPA Section 106 process must be completed before the issuance 

of a Commission Order. The 106 process allows the agency to 

consider impacts on historic properties and afford the ACHP an 

opportunity to comment.   

The Courts have upheld the Commission practice of issuing a conditioned Order 

(see Del. Riverkeeper Network v FERC).  It is standard practice for a Commission 

Order to include a condition that construction may not proceed until after the NHPA 

Section 106 compliance process has been completed.  This practice is also upheld by 

the courts (see Grapevine v FAA).  We summarize our compliance with Section 106 

in section 4.10 of the EIS, which stated that the Section 106 process would be 

completed when the FERC affords the ACHP an opportunity to comment and 

executes an MOA for this Project.  The FERC gave the ACHP an opportunity to 

comment in response to our February 12, 2019 letter determining an adverse effect 

on an historic property (Garcia Pasture Site).  The MOA would not be developed 

until after the Project is authorized by the Commission, but before construction 

would be allowed to begin.   

CULT-09 The Sierra Club claims that the indirect area of potential effect 

(APE) should be reconsidered because the Palo Alto Battlefield 

National Historic Park and National Historic Landmark and the 

Palmito Ranch Battle Battlefield National Historic Landmark are 

near the Texas LNG terminal location. 

The Palmito Ranch Battle Battlefield NHL is over 4 miles away, and the Palo Alto 

Battlefield NHP and NHL are more than 12 miles from the LNG terminal.  While 

we disagree that these features are near the Texas LNG terminal, the EIS includes a 

visual impact analysis for the battlefields.  As stated in section 4.10 of the EIS, in 

accordance with 36 Code of Federal Regulations (CFR) Part 800.4(a)(1), the FERC 

determined the APE in consultation with the SHPO.  Therefore, we conclude that 

there is no need to reconsider the APE. 
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CULT-10 Texas LNG identified a sentence fragment ("Identification of 

Historic Properties") in section 4.10.1.3 and requested that it be 

deleted or relocated as appropriate.  

The sentence fragment has been removed from section 4.10.1.3 in the FEIS.   In the 

FEIS section 4.10.2 has been re-labeled "Identification of Historic Properties." 

CULT-11 We received a comment from the NPS requesting to participate as 

a “consulting party” for the Project in a letter dated August 31, 

2015.  The NPS states that they assume that under the Notice of 

Intent language in section 4.10.1, that they are a consulting party to 

the undertaking along with the SHPO.  The proposed Project site 

contains the Garcia Pasture Site (41CF8) which is listed on the 

NRHP.  The NPS is concerned that the cultural resource 

consultants working for Texas LNG did not use prehistoric sites 

from other regions of the gulf coast as a baseline to make 

comparisons to determine or assign significance, integrity, or 

research potential to the sites of the Rio Grande Delta.  The NPS 

requests that, if the Project is authorized, FERC ensure that the 

appropriate level of data recovery occur for site 41CF8. 

In section 4.10 of the FEIS, we accept the NPS as a consulting party.  Section 4.10 

states that Site 41CF8 was partly excavated by the Texas State Historical Survey 

Committee in 1970, and tested again by NRG in 2015.  Texas LNG produced at 

Treatment Plan for Site 41CF8, that was submitted to the NPS.  However, the NPS 

has not yet filed its approval of that plan.  

CULT-12 As a consulting party to this project, the NPS requests being 

involved in the development of the MOA.  In addition, the NPS 

requests to receive all Section 106 correspondences in regards to 

the consultations between FERC, SHPO, and any other Section 

106 consulting party. The NPS contends that it is not clear how 

FERC and SHPO concurred on an adverse effect finding, as early 

reviews of the Section 106 evaluations seem to indicate a finding 

of no historic properties affected which is inconsistent with the 

adverse effect determination in the DEIS. 

In section 4.10 of the FEIS, we accept the NPS as a consulting party, and state that 

they would have a role in the development of the MOA.  That section indicates that 

the SHPO issued a letter to Texas LNG on May 27, 2016 stating concurrence with 

the recommendations in the Phase I report that areas 1 and 5 of Site 41CF8 contain 

intact stratified remains and the company should produce a treatment plan to 

mitigate adverse effects.  All section 106 correspondence can be found electronically 

on the internet through the FERC website (www.ferc.gov), by clicking on 

"Documents & Filings" to use our eLibrary system. 

CULT-13 The NPS commented that the report on page 2C-150 in the 

Conceptual Mitigation Plan provided in appendix C of the DEIS 

describes a Memorandum of Understanding in regards to a lease 

agreement, but the body of the DEIS references a Memorandum of 

Agreement (MOA) to resolve adverse effects under Section 106.  

The NPS states that this is confusing and requests FERC clarify the 

use of the Memorandum of Understanding and MOA in terms that 

satisfy the Section 106 requirement to resolve the adverse effects 

under Section 106. 

The Memorandum of Understanding presented in appendix C of the DEIS, is an 

attachment to the Conceptual Mitigation Plan that was prepared by Texas LNG as 

part of its COE Section 404 Application.  The Memorandum of Agreement 

referenced in the DEIS is developed between the ACHP and FERC to satisfy the 

requirements of Section 106. As discussed in response to comment WET-02, the 

Conceptual Mitigation Plan is being revised and is not included in the FEIS. 

CULT-14 One commenter asserts that there is not enough detail in the EIS 

regarding the Native American Graves and Repatriation Act 

(NAGPRA). 

NAGPRA only applies to actions on federal lands. As the Project would be 

constructed on private lands, NAGPRA does not apply.   
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GENERAL COMMENTS  

GEN-01 Many commenters provided statements of support for the project, 

siting various beneficial impacts such as increased jobs and 

reduction of coal and oil overseas. 

Comment noted. 

GEN-02 Comment addresses the COE Public Notice and describes the 

general lack of information that was provided.  

The COE issued and prepared the Public Notice associated with the Texas LNG 

Project Section 404 Permit; therefore, FERC cannot respond to comments on a 

document that we did not prepare.  

GEN-03 Many commenters provided general comments regarding their 

opposition to the Project, including comments about various 

environmental impacts that did not include specific details 

pertaining to information in the DEIS (e.g., statements of general 

concern for impacts on wetlands, wildlife, tourism, air quality, or 

safety).  Some commenters also contend that because the DEIS 

identified certain Project-related impacts, the Project should not be 

approved.  This includes several form letters and other comments 

that contend that because FERC determined that there would be 

significant cumulative impacts on various resources, a permit 

cannot be issued.  Similarly, several commenters suggested that if 

FERC permits the Texas LNG Project, then it cannot approve the 

Rio Grande LNG Project or Annova LNG Project, because 

cumulative impacts would be too great (significant).   

Comment noted.  The EIS is not a decision document, rather it is a tool to ensure 

that the potential environmental impacts that would occur as a result of a federal 

action are fully analyzed and presented, in compliance with NEPA.  Under NEPA, 

the determination that an impact is significant necessitates the preparation of an EIS 

(as opposed to an EA).  In accordance with NEPA, we have prepared this EIS to 

present the environmental impacts that would occur as a result of the project.  The 

decision of whether to authorize the Project is determined by the FERC 

Commissioners.  
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GEN-04 Many commenters provided comments on the adequacy of the 

DEIS, including that the analysis of the in the DEIS was flawed or 

inadequate, our conclusions are not appropriate or correct, or due 

diligence was not done.  Commenters contend that our analysis and 

conclusions in the DEIS are not adequate because certain 

environmental data or documents have not been provided by Texas 

LNG and are not available for public review and comment.  As 

such, some commenters state that a revised DEIS should be issued 

with a new or extended comment period.  Many commenters state 

that the public comment period should be extended for two weeks 

after Texas LNG provides all data and documents mentioned in the 

DEIS.   

We disagree.  The EIS discloses the potential impacts on environmental resources 

resulting from construction and operation of the Project.  The EIS was prepared in 

accordance with NEPA, Council on Environmental Quality (CEQ) guidelines, and 

other applicable requirements.  The EIS includes sufficient detail to enable the 

reader to understand and consider the issues raised by the Project and addresses a 

range of alternatives.    This EIS is consistent with FERC style, formatting, and 

policy regarding NEPA evaluation of alternatives and different impact types, 

including cumulative impacts.  The EIS is comprehensive and thorough in its 

identification and evaluation of feasible mitigation measures to reduce those effects 

whenever possible.   

 

The DEIS comment period was consistent with the FERC's typical comment period 

of 45 days.  While some information was pending at the issuance of the DEIS, the 

public was not deprived of a meaningful opportunity to comment on substantial 

adverse environmental effects of the Project or a feasible way to mitigate or avoid 

such effects.   The EIS includes sufficient detail to enable the reader to understand 

and consider the issues raised by the Project, and addresses a reasonable range of 

alternatives.   

 

The FEIS includes additional information provided by Texas LNG, cooperating 

agencies, and new or revised information based on substantive comments on the 

DEIS.   

GEN-05 Several commenters contend that because consultations with the 

FWS, NMFS, and SHPO are not complete, the DEIS cannot be 

accurate.  They also state that FERC cannot authorize a project 

until these consultations are complete.  

The EIS was prepared in accordance with NEPA, CEQ guidelines and other 

applicable requirements.  In addition to conducting its own independent analysis of 

the Project, FERC also relies on the expertise of federal, state, and local agencies 

who have regulatory authority and oversight of the laws, rules, and regulations 

described in the EIS.  The outreach and agency engagement conducted for the 

Project is described in section 1 of the EIS.  Both the ESA and the Magnuson-

Stevens Fishery Conservation Management Act encourage inclusion of the 

Biological Assessment and Essential Fish Habitat Assessment in the NEPA 

document (EIS).  An applicant must also demonstrate that it has conducted surveys 

in accordance with a regulatory agency's protocols and/or the law, and consulted 

with the appropriate agency personnel and applied for applicable permits.    

GEN-06 We received several comments that addressed specific impacts 

related to the Rio Grande LNG Project.   

Those comments, if filed on both Project dockets, will be addressed in the Rio 

Grande LNG FEIS.  Comments pertaining specifically to the Texas LNG Project, or 

generally to both LNG projects, are addressed herein.  
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GEN-07 Many commenters contend that the DEIS should have been made 

available in Spanish.  In addition, one commenter stated that 

Spanish language materials and interpreters should have been 

available at the public comment meeting.  

We received one comment during the scoping period requesting that Project 

materials be translated into Spanish.  Executive Order No. 12898, which informs the 

federal government’s approach to issues of environmental justice, provides 

that “Each Federal agency may, whenever practicable and appropriate, translate 

crucial public documents, notices, and hearings relating to human health or the 

environment for limited English-speaking populations.”  However, Executive Order 

No. 12898 applies to the agencies specified in section 1-102 of that Order, and the 

Commission is not one of the specified agencies.  Consequently, even if translation 

were required under Executive Order No. 12898, the provisions of the Order are not 

binding on the Commission.  However, it is current Commission practice to address 

environmental justice in its NEPA document when raised.  Therefore, we have 

included this discussion in the FEIS in section 4.9.9.   Further, in an effort to include 

Spanish language speakers in the NEPA process, Spanish language Project materials 

were made available to the public during the scoping meeting and public comment 

meeting held in Port Isabel and described in section 1.3.1 of the FEIS.  In addition, a 

translator was available to assist Spanish language speakers.  During the public 

scoping meeting, very few of the Spanish language materials that were made 

available were utilized by attendees.  As such, we determined that translation of the 

draft EIS into Spanish was not necessary. 

GEN-08 Many commenters stated general opposition to the Project due to a 

desire to omit development of fossil fuels and invest in more 

renewable energy resources.   

Comment noted.  As discussed in response to comment CLIM-02, the purpose of the 

FEIS is to evaluate and disclose the potential impacts of the proposed Project.  

Therefore, this topic is outside the scope of the EIS. 

GEN-09 Numerous comments were received regarding the impacts of 

"fracking" on the environment and general opposition to export or 

use of natural gas extracted by means of "fracking."  In addition, 

we received numerous form letters that incorrectly assert that the 

scope of the Project includes fracking at the Project site. 

The Project would not involve gas extraction activities.  Section 1.3 of the FEIS 

addresses comments that we received recommending that environmental impacts 

associated with natural gas production, including the practice of hydraulic fracturing 

("fracking"), be evaluated in our review.  
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GEN-10 Many commenters state that there is no need for the Project 

because Texas LNG does not have binding contracts, or indicate 

that the impacts from the Project would occur when there are no 

customers.  Further, the Sierra Club contends that, in accordance 

with the DOE authorization to export to Free Trade Agreement 

(FTA) countries, Texas LNG must file all long-term contracts 

associated with the long-term export of LNG from the Project 

within 30 days of their execution.  To date, Texas LNG has not 

filed any contracts.  The Sierra Club also states that the DEIS does 

not provide other evidence of market need or support for the 

Project.  

 

The Sierra Club also contends that based on the U.S. Energy 

Information Administration's Annual Energy Outlook, other LNG 

export facilities that are already operational or under construction 

have capacity to saturate the demand.  The Sierra Club also states 

that the recent NERA Economic Consulting report for the DOE 

provides a higher estimate of global demand due to flawed 

assumptions. 

Under section 3 of the Natural Gas Act, oversight for LNG export is divided 

between the Commission and the U.S. Department of Energy (DOE).  FERC is 

responsible for the siting of LNG facilities, but does not determine the need for a 

project.  It is the DOE, not the Commission, which retains the exclusive authority 

over the export of the natural gas as a commodity, including the responsibility to 

consider whether the exportation of that gas is in the public interest.  As discussed in 

section 1.2.1.2, the DOE issued an order granting authorization to Texas LNG to 

export LNG by vessel from the LNG terminal to free trade agreement countries.  In 

accordance with the Natural Gas Act and Energy Policy Act of 1992, export to a 

country with which there is an FTA requiring national treatment for trade in natural 

gas, is deemed consistent with the public interest.   

GEN-11 Many commenters note that local municipalities such as Port 

Isabel have passed resolutions against the Project.  

The resolutions regarding opposition to the Project are noted.  

GEN-12 One commenter stated that the Project should not be compared to 

other natural gas facilities. 

Comment noted. 

GEN-13 One commenter stated that corruption of local officials has 

influenced decisions and that groups of individuals opposed to the 

project were prevented from protesting the Project.   

This comment is outside of the scope of the EIS.  We note that we have requested 

public and agency comments on this project through the Notice of Intent and Notice 

of Availability and have received many comments. 

GEN-14 Many commenters incorrectly characterized the project as 

transporting oil.  

Section 2.0 of the FEIS provides a description of the Project.  No oil-related 

facilities are proposed as part of the Project.  
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GEN-15 Many commenters did not approve of the public comment format 

and believed that separate public comment meetings should have 

been held for the Rio Grande LNG Project and Texas LNG 

Project, or the public comment period should have been extended 

to allow additional time to review two DEISs.  In addition, the 

Sierra Club contends that the public comment format that was used 

for the Project (comments given one-on-one with a court reporter 

rather than a town hall format) was an intimidating environment. 

The format of the DEIS comment session was consistent with FERC's most recent 

public outreach efforts.  FERC considers and weighs all comments equally 

regardless of the format they are presented.  Additionally, FERC's revised meeting 

format was developed primarily to ensure more people would have the opportunity 

to provide comments without some of the time constraints associated with the 

former meeting format.   

 

We disagree with the assertion that the format of the public comment meeting was 

intimidating, as individuals who wanted to submit oral comments were not required 

to make public speeches in front of others who may or may not share their opinions 

and beliefs.  

GEN-16 We received a form letter from several individuals as well as a 

letter from the Friends of the Laguna Atascosa NWR that describes 

the ongoing restoration efforts in the region and states that 

conservation efforts demonstrates strong social and cultural values.  

The letter contends that authorizing the Project would conflict with 

regional and cultural values by continuing the trend of impacting 

or destroying the remaining ecosystems in the area.  Other similar 

comments were also received.  

Comment noted.   

GEN-17  Many commenters state that the EIS does not evaluate potential 

impacts associated with induced production of natural gas, 

associated gathering and distribution facilities, and end-use 

combustion of the natural gas.   

See responses to comments CLIM-06 and GEN-09. 

GEN-18 Comment that the Commission is biased.  This comment is outside of the scope of the EIS. 

GEN-19 We received several comments state there is no guarantee that 

Texas LNG would adopt the recommendations of the FERC Staff 

outlined in the EIS.  

The recommendations included in the FEIS are the recommendations of the FERC 

staff to the Commission.  FERC staff recommend these measures be included as 

conditions to any authorization issued by the Commission.  If the Commission 

adopts our recommendations, they become mandatory and Texas LNG would be 

required to adhere to the conditions of the authorization (if approved).  
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GEN-20 We received several comments suggesting that the FERC non-

jurisdictional natural gas pipeline that would deliver gas to the 

Project should be included and fully analyzed in the EIS, including 

comments from FWS. One commenter asserted that the pipeline 

that would deliver gas to Texas LNG is subject to NEPA because 

the pipeline was planned and engineered by Texas LNG.  Further, 

the commenter states that the pipeline should be evaluated by a 

NEPA attorney to determine if the "piece-mealing" of the project 

under NEPA has occurred.  

As described in the DEIS, FERC does not have jurisdiction over the siting or 

construction of the intrastate natural gas pipeline which would be owned, operated, 

and maintained by other entities.  Nevertheless, the impacts associated with these 

non-jurisdictional facilities have been estimated to the best of our ability based on 

available information provided by Texas LNG.  The location and land requirements 

of the non-jurisdictional facilities are presented in the FEIS in section 1.4 and 

impacts associated with these facilities are addressed in the cumulative impacts 

analysis in section 4.13.  

GEN-21 One commenter states that Texas LNG should have to restore the 

Project site to its previous condition or clean-up chemical waste if 

the LNG terminal closes.   

Texas LNG would have to file a separate application to abandon the terminal and 

FERC would evaluate environmental impacts of the site abandonment if and when 

necessary.   

GEN-22 Several commenters contend that because sound and light impacts 

are physical changes, it should not extend beyond the limits of the 

Project site, including into the Laguna Atascosa NWR.  

Comment noted.  Light and sound impacts inherently extend beyond the direct 

footprint of a facility.  As such, the EIS fully analyses and considers these impacts 

on all areas potentially affected by light and sound.  These impacts are presented 

throughout the EIS including in sections 4.6, 4.7, 4.8, and 4.11.2. 

GEN-23 Several commenters contend Valley Crossing has publicly stated 

that they will not provide gas to LNG terminals, although Texas 

LNG proposes to interconnect with Valley Crossing to transport 

natural gas to the Project site.  The commenters state that FERC 

should verify if any agreements are in place with Valley Crossing 

prior to issuing a permit, and that such agreements should be 

issued in a revised DEIS with an extended comment period. Other 

commenters suggest that a comprehensive NEPA review of the 

Valley Crossing Pipeline is necessary.   

Supply agreements are subject to change and a previous statement from Valley 

Crossing Pipeline may not accurately reflect the current state of gas supply 

agreements. The siting of the natural gas pipeline is outside of the jurisdiction of 

FERC. 

GEN-24 Some commenters expressed opposition to the government's use of 

eminent domain.   

This comment does not apply to the Project, as Texas LNG has a lease agreement 

with the BND for the entirety of the Project footprint.  All of this facility would be 

constructed under Section 3 of the Natural Gas Act, which does not convey eminent 

domain. 

GEN-25 The EPA provided a letter stating that they have no comments on 

the DEIS for the Project.  

Comment noted. 
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GEN-26 One commenter contends that the information that Texas LNG 

filed in response to the DEIS was not filed with sufficient time to 

allow public review and comment.  The commenter also 

summarized the contents of Texas LNG's comments on the DEIS.   

The DEIS includes sufficient detail to enable the reader to understand and consider 

the issues raised by the Project, and addresses a reasonable range of alternatives.  

The FEIS includes additional information provided by Texas LNG, cooperating 

agencies, and new or revised information based on substantive comments on the 

DEIS and does not prevent meaningful review of the Project impacts.     

 

FERCs responses to Texas LNG's comments are provided herein.   

GEN-27 One commenter questions if the Project is necessary for the energy 

security of Texas LNG's "purported customer base" and if Texas 

LNG has customer commitments to cover the cost of construction.  

This is topic is outside the scope of the EIS.  See response to comment GEN-10. 

GEN-28 One commenter contends that the EIS "pre-judges the project as a 

given, to be followed by another LNG project now in the approval 

process." 

The EIS is not a decision document and is developed based on information provided 

by Texas LNG as well as the FERC staff's independent analysis and input from 

federal, state, and local agencies with regulatory authority over the Project.  All 

discussions of impacts associated with the Project and discussed in the EIS are if the 

Project is approved.  The decision of whether or not to approve a Project is that of 

the Commission.  

GEN-29 Texas LNG requested that FERC replace the term "turbo 

expander" with "heavy hydrocarbon removal unit" in several 

locations in the DEIS.  Texas LNG states that while there would be 

a turbo expander as part of the Project, it is just one piece of 

equipment in the system.  

The FEIS has been updated. 

GEN-30 Texas LNG requested that "NGLC" in section 4.11.1.2 of the DEIS 

be defined.  

The FEIS has been updated to define NGLC (net ground level concentration). 

GEN-31 Texas LNG requested that FERC clarify throughout the DEIS that 

the Valley Crossing Pipeline was placed into service on October 

31, 2018.  

The FEIS has been updated to reflect that the Valley Crossing Pipeline was placed 

into service in October of 2018. 

GEN-32 Texas LNG noted that section 4.13.2.8 references a section 4.7.1.5, 

although the DEIS does not have a section 4.7.1.5.   

The FEIS has been updated to remove this discrepancy. 
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GEN-33 We received a comment from TPWD that contends that the non-

jurisdictional pipeline, water line, and transmission lines are 

connected actions.  TPWD recommends that potential impacts 

related to the construction of the water line, natural gas pipeline, 

and electric transmission line be evaluated and included in the 

FEIS.   

As described in section 1.4 of the EIS, FERC does not have jurisdiction over the 

siting or construction of the intrastate natural gas pipeline, water line, or overhead 

transmission line, all of which would be owned, operated, and maintained by other 

entities.  Nevertheless, the impacts associated with these non-jurisdictional facilities 

have been estimated to the best of our ability based on available information 

provided by Texas LNG and reviewed by the FERC staff.  The location and land 

requirements of the non-jurisdictional facilities are presented in the FEIS in section 

1.4 and impacts associated with these facilities are addressed in the cumulative 

impacts analysis in section 4.13.  

GEN-34 We received a comment from the FWS that states that Texas LNG 

submitted an application to the COE for both the LNG facility and 

the natural gas supply pipeline.  The FWS asserts that because the 

non-jurisdictional natural gas pipeline is connected to the Project it 

should be included in FERC’s EIS.  The FWS contends that the 

environmental impacts of the natural gas pipeline, especially those 

triggering consultation under Section 7 of the ESA, would require 

separate analysis by the COE.  FWS recommends that the EIS 

reflects that Texas LNG would not be allowed to begin Project 

construction until endangered species consultations are complete 

with FERC and with the COE. 

As described in section 1.4 of the EIS, FERC does not have jurisdiction over the 

siting or construction of the intrastate natural gas pipeline, which would be owned, 

operated, and maintained by other entities.  Nevertheless, the impacts associated 

with this non-jurisdictional facility have been estimated to the best of our ability 

based on available information provided by Texas LNG and reviewed by FERC 

staff.  The location and land requirements of the non-jurisdictional natural gas 

pipeline are presented in the FEIS in section 1.4 and impacts associated with these 

facilities are addressed in the cumulative impacts analysis in section 4.13.  The BA 

has been updated to identify the species that are anticipated to occur along the 

pipeline route.  Recommendation 9 in section 5.2 of the FEIS states that Texas LNG 

must file documentation that it has received all applicable authorizations required 

under federal law (or waiver thereof) prior to commencing construction of any 

Project facilities.  Further, recommendation 18 requires that all Section 7 

consultations are complete prior to Texas LNG commencing construction activities.   

GEN-35 The FWS recommends that natural gas pipeline as well as the 

potable waterline be directionally drilled under the land held in 

conservation easement between Port of Brownsville and FWS 

along State Highway 48, similar to the adjacent Valley Crossing 

Pipeline, to avoid damaging ocelot habitat. If this does not occur, 

additional ocelot habitat will be destroyed. 

Comment noted.  FERC does not have jurisdiction regarding construction methods 

that are used for non-jurisdictional facilities.  Potential impacts on ocelot habitat as a 

result of the non-jurisdictional facilities are discussed in section 4.13.2.8 of the 

FEIS.  Further, FERC has determined that these impacts would be significant.  
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GEN-36 FWS commented that figure 2.5.4-2 illustrates an access road to 

PA 5A; however, the DEIS does not address the proposed use of 

this road, including any improvements that would need to be 

implemented.  FWS states that it appears that a portion of the road 

transects property managed by the FWS’s National Wildlife 

Refuge system.  In addition, FWS states that a portion of the 

illustrated roadway closest to the Brownsville Ship Channel 

appears to cross through the project area for the Annova LNG 

export facility. FWS recommends that the DEIS include an 

analysis of this roadway including proposed improvements, 

permissions needed for accessing the area, and solutions for 

conflict with the Annova LNG site. 

Texas LNG has stated that the road that leads to PA 5A is an existing road that is 

used by the Port of Brownsville and its contractors.  Texas LNG does not anticipate 

that any improvements would be necessary to this road and has not proposed any 

improvements to date (Accession No. 2016928-5176).  FERC is not aware of any 

coordination between the Annova LNG Project team and Texas LNG regarding the 

use of this road.  Texas LNG indicated that the use of this road was included in the 

Biological Assessment that they provided to the FWS in 2016 as well as in 

consultations to the Texas SHPO.  As with all properties proposed to be used by 

Texas LNG for the Project, Texas LNG would need to coordinate access with the 

property owners prior to use.  The FEIS (sections 2.5.4.2 and 4.8.4.10) and BA have 

been updated to clarify that no improvements to this road are proposed, but that the 

road does cross the Lower Rio Grande Valley NWR.  

GEN-37 The FWS states that the DEIS notes that, as a cooperating agency, 

the COE would adopt the EIS in compliance with 40 CFR 1506.3 

if, after an independent review of the document, it concludes that 

the EIS satisfies the COE’s comments and suggestions. FWS 

recommends that the EIS reflect that Texas LNG will not be 

allowed to begin any project construction until a permit from the 

COE, including an approved mitigation plan for the impacts of the 

Texas LNG export facility and supply pipeline on jurisdictional 

waters and wetlands, has been issued. 

Recommendation 9 in section 5.2 of the FEIS states that Texas LNG must file 

documentation that it has received all applicable authorizations required under 

federal law (or waiver thereof) prior to commencing construction of any Project 

facilities.   
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GEN-38 The FWS provided a comment in which they listed several plans 

that the DEIS states are still in draft form as well as a number of 

post-construction measures and monitoring requirements that do 

not have defined plans in the DEIS and have thus not been 

reviewed by FWS. These missing documents and other plans 

include: the Stormwater Pollution Prevention Plan, Texas LNG’s 

Dredged Material Management Plan, restoration plan for 

temporary impacts to wetlands (which FWS states were not 

addressed in the Project-Specific Environmental Construction 

Plan), Texas LNG consultations with NMFS regarding EFH, report 

of completed consultation with the Advisory Council on Historic 

Preservation, particularly with regard to adverse impacts on the 

Garcia Pasture Site;  plan with TPWD for identification of impacts 

to and implementation of Texas tortoise best management 

practices, including any capture and relocation plans, Texas 

Coastal Management Plan concurrence documentation, 

Documentation regarding the source of the imported fill for Texas 

LNG including documentation that it is free of contaminants and 

invasive species, Mitigation measures to be imposed by FERC for 

the cumulative impacts of concurrent construction and operation of 

the three proposed LNG facilities with regard to noise, lighting, 

traffic impacts, particularly with regard to endangered species and 

migratory birds.  The FWS requests the opportunity to review 

information regarding the items outlined above. The FWS requests 

that FERC share their review process with FWS, other cooperating 

agencies, as well as state and local entities who have a stake in the 

decisions and processes that are to be implemented by the final 

documents. 

All of the documents listed by FWS would be required to be filed with FERC and 

would be available on FERC’s publicly accessible eLibrary (assuming that the 

information within is not privileged). Further, Section 7 consultations, including 

FWS review of applicable documents, would have to be completed prior to the start 

of construction.   

GEN-39 The Sierra Club contends that under the Natural Gas Act, the 

Commission cannot approve the Project if it determines that the 

Project would not be consistent with the public interest or are not 

required by the “public convenience and necessity.” They assert 

that the determination of whether a Project is consistent with the 

public interest, depends upon the environmental impact of the 

Project.  The Commission must consider whether impacts that are 

unavoidable and irreducible render the proposal inconsistent with 

the public interest. 

FERC considers the public interest of a Project prior to making its decision on 

whether or not to approve it.  As discussed in section 1.5, assessment of the 

proposed Project has included coordination with multiple federal and state agencies 

and requires permits or authorizations from additional entities. 
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GEN-40 The Sierra Club asserts that the EIS must address the impacts of 

Cooperating agencies’ decisions, including the DOE.  In addition, 

they state that FERC is not exempt from including indirect 

environmental impacts simply because local or state agencies have 

control over much of the relevant regulatory process.  They assert 

that the Project would cause increases in gas production and use, 

and that these impacts must be evaluated.  They contend that the 

decisions of cooperating agencies identified in section 1.2.1 of the 

EIS are connected actions, the consequences of which must be 

evaluated in the EIS. 

Section 1.2 of the EIS identifies the cooperating agencies participating in 

development of the EIS and each agency's permit reviews applicable to the Project.  

As appropriate throughout the EIS, agency permitting actions and associated 

mitigation are addressed.   

 

The Sierra Club implies that the DOE's approval of the export of LNG necessitates 

the analysis of impacts associated with end uses of natural gas exported by the 

Project.  Section 4.13.2.12 has been updated to include a discussion of the Project's 

contribution towards climate change.  Review of the Project is limited to the 

economic and environmental impacts of the proposal before the Commission; 

therefore, the effects of LNG combustion in end-use/importing markets are outside 

of the scope of this EIS. 

GEN-41 The Sierra Club contends that the natural gas pipeline that would 

connect to the Texas LNG terminal is FERC jurisdictional because 

by Texas LNG’s own statements, Texas LNG plans to source some 

feed gas from outside Texas.  A pipeline built to transport such gas 

is therefore a pipeline in interstate service, and subject to FERC 

jurisdiction under Section 7 of the Natural Gas Act.  If FERC 

concludes that feed gas for the project will in fact all be produced 

in Texas, and therefore not be transported interstate, then this 

conclusion simplifies the analysis of the indirect effects of such 

gas production, and FERC cannot claim that it cannot foresee 

where such production will occur. 

This is outside the scope of the EIS; nevertheless, impact associated with the non-

jurisdictional pipeline are presented in sections 1.4 and 4.13.   

GEN-42 One commenter asserts that the communities of South padre 

Island, Port Isabel, Long Island Village, and Laguna Vista did not 

have representation in the decision made by the Port of 

Brownsville to lease BND property to LNG companies. 

This is outside the scope of the EIS.   

GEN-43 We received one comment that Mexico, particularly the state of 

Tamaulipas and city of Matamoros, was not consulted.   

FERC is not required to consult with foreign governments regarding projects 

proposed to be constructed entirely within the United States.  Section 4.14 has been 

added to the FEIS to discuss transboundary effects of the Project.  

GROUNDWATER  

GW-01 General comments regarding impacts on groundwater quality. Impacts on groundwater associated with the Project are discussed in section 4.3.1 of 

the FEIS.  
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NOISE  

NOISE-01 One commenter contends that the statement that "construction and 

operation of the pipeline facilities would not contribute to 

significant cumulative noise impacts" is false and based on 

inaccurate data.   

The commenter does not provide justification for the assertion that noise data 

presented in the EIS is false.  The FERC staff and its contractors independently 

reviewed and verified information provided by Texas LNG.  In addition, the EIS 

does not state that the "construction and operation of the pipeline facilities would not 

contribute to significant cumulative noise impacts." 

NOISE-02 Texas LNG clarified that no combustion turbines would be used on 

the Project site and requested that the word "combustion turbine" 

be replaced with "engines, motors." 

The FEIS has been updated to remove the reference to combustion turbines.  

NOISE-03 The NPS is concerned about potential impacts to outdoor 

recreation and the visitor experience at the two battlefields caused 

by increased commercial traffic on FM 511 and SH 4 during the 

construction and operation of the three proposed LNG terminals.  

The sound associated with the projects, as well as increased 

volume of large commercial vehicles, could impede visitors’ 

ability to recreate, connect with, and enjoy the resources the park is 

charged with preserving and interpreting.  The NPS notes that the 

cumulative noise increase at Palmito Ranch observation deck 

location CP-1 could exceed 10 decibels (an approximate perceived 

doubling in loudness), a potential threshold for an audible increase 

that could diminish the integrity of the property’s significant 

historic features.  While the NPS states that they appreciate FERC 

using the lowest ambient level measured between the three LNG 

project, they state that due to the relatively short measurement 

duration, they remain concerned that noise impacts and audible 

effects to the historic landscape could nevertheless be higher than 

predicted, particularly during quiet periods when wind speeds are 

low.   

Based on the cumulative noise analysis at CP-1 and the potential 

impacts if all three LNG terminals are constructed, the NPS 

recommends a noise mitigation plan that minimizes audible 

increases on the historic landscape due to the cumulative noise of 

all three projects.  The NPS suggests that the noise mitigation 

contain common noise control elements, such as improved 

enclosure designs for noisy equipment such as generators, engines, 

compressors and pumps; quieter cooling fan, pump, and 

compressor designs; improved (critical or hospital grade) exhaust 

mufflers for engines; and cooling area intake and exhaust noise 

silencers or other suppression.   

Texas LNG has already minimized impacts through the implementation of measures 

outlined in section 4.11.2 and we find these measures to be acceptable.  Further, we 

have included a recommendation that Texas LNG should file a full power noise 

survey following placement of the Project facilities in service, if approved. 
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RECREATION  

REC-01 One comment was received that states that the Project would 

impact future recreation uses outlined in the Cameron County 

Active Plan, including those within the Laguna Atascosa NWR, 

Jamie Zapata Boat Ramp, and Gayman Bridge.   

Comment noted.  Impacts on recreation areas in the Project vicinity, including the 

Jamie Zapata Boat Ramp and Laguna Atascosa NWR are discussed in section 4.8.4 

of the FEIS.  

SAFETY AND RELIABILITY  

SAFE-01 Several commenters expressed concern regarding the impacts of 

hurricanes or other natural disasters on the Project and how those 

events would impact public safety.  

Section 4.12.5.5 of the EIS contains further information regarding the impacts of 

hurricanes and other natural disasters.  Hurricanes, tornados, and other 

meteorological events have the potential to cause damage or failure of facilities due 

to high winds and floods, including failures from flying or floating 

debris.  Extensive analysis and engineering evaluation and design has been 

performed for the proposed Texas LNG project, including LNG facility designs in 

accordance with 49 CFR 193 and ASCE 7-05.  FERC staff believes the facility 

would be able to withstand storm surge without damage during a 500-year storm 

event, and has made recommendations in Section 4.12.6 to employ settlement 

monitoring program to ensure site grade and earthen berms are maintained.  In 

addition, Section 4.12.5.7 of the EIS contains further information of the onsite and 

offsite emergency response plans, and the plans should include a hurricane 

preparedness plan to ensure adequate preparations are made prior to landfall. 
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SAFE-02 We received several comments stating that leaks of the tanks, 

pipeline, and LNG carriers are inevitable.  

Section 4.12.5 of the FEIS contains more details on the engineering and technical 

review of Texas LNG's preliminary engineering design.  Process design and 

mechanical design reviews have been performed on the facility, and FERC staff 

considers an acceptable design to include various layers of protection or safeguards 

to reduce the risk of a potentially hazardous scenario from developing into an event 

that could impact the offsite public.  If operational control of the facilities were lost 

and operational controls and emergency shutdown systems failed to maintain the 

Liquefaction Project within the design limits of the piping, containers, and safety 

relief valves, a release could potentially occur. FERC regulations under 18 CFR 

380.12(o) (1) through (4) require applicants to provide further information to 

mitigate these events.  Texas LNG performed a preliminary fire protection 

evaluation to ensure that adequate mitigation would be in place, including spill 

containment and spacing, hazard detection, emergency shutdown and 

depressurization systems, hazard control, firewater coverage, structural protection, 

and onsite and offsite emergency response.  FERC staff has recommended further 

final design details be provided in section 4.12.6 to ensure adequate mitigation is in 

the final design of the proposed facility.  In addition, U.S. Department of 

Transportation (DOT) safety regulatory requirements are described in section 4.12.2, 

and have described the siting requirements of liquefaction facilities with regard to 

ensuring that the proposed selection and location would not pose an unacceptable 

level or risk to public safety as required by DOT's regulations under 49 CFR 193, 

Subpart B.  DOT reviewed the information submitted by Texas LNG to demonstrate 

compliance with the safety standards prescribed in 49 CFR 193 Subpart B and 

issued a Letter of Determination (LOD) to FERC on February 13, 2019. 

SAFE-03 Many commenters, including the Sierra Club, stated that there 

would be no way to evacuate in the event of an incident at the 

Project site.  In addition, commenters stated that the nearest 

hospitals are in Brownsville and any incident involving the 

evacuation of communities in Port Isabel or South Padre Island 

would not be able to reach medical facilities.   

Section 4.12.5.7 of the EIS contains more information on the onsite and offsite 

emergency response plans.  Texas LNG would continue these collaborative efforts 

during the development, design, and construction of the Liquefaction Project.  FERC 

staff recommended in section 4.12.6 that Texas LNG provide periodic updates on 

the development of these plans and ensure they are in place prior to introduction of 

hazardous fluids.  In addition, FERC staff recommends in section 4.12.6 that project 

facilities be subject to regular inspections throughout the life of the facility and 

would continue to require Texas LNG to provide updates to the ERP. 
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SAFE-04 Several commenters expressed concerns regarding the potential for 

the Project to threaten national security due to either its proximity 

to the Mexico border or potential terrorist target.  

Section 4.12.4 of the FEIS provides further details on the LNG facility security.  The 

security requirements for the proposed project are governed by 33 CFR 105, 33 CFR 

127, and 49 CFR 193, Subpart J – Security.  33 CFR 105, as authorized by the 

Maritime Transportation Security Act, requires all terminal owners and operators to 

submit a Facility Security Assessment and a Facility Security Plan to the Coast 

Guard for review and approval before commencement of operations of the proposed 

project facilities.  Texas LNG would also be required to control and restrict access, 

patrol and monitor the plant, detect unauthorized access, and respond to security 

threats or breaches under 33 CFR 105. 

SAFE-05 One commenter requested to be educated on what safety 

parameters are in place for the Project.  

Refer to the response to comment SAFE-02. 

SAFE-06 Many commenters were concerned with the proximity of the LNG 

carriers to coastal communities along the Brownsville Ship 

Channel.  

Section 4.12.3 of the FEIS contains further information of the U.S. Coast Guard 

(Coast Guard) regulatory requirements.  This includes LNG carrier security plans, 

risk management strategies, and characterization of the LNG carrier route.  In a 

letter dated February 14, 2018, the Coast Guard issued an LOR and LOR Analysis to 

FERC stating that the Brownsville Ship Channel would be considered suitable for 

accommodating the type and frequency of LNG marine traffic associated with this 

Project.  The LOR was based on full implementation of the strategies and risk 

management measures identified by the Coast Guard to Texas LNG in its Waterway 

Suitability Assessment.  LNG shipping began almost 60 years ago, and while some 

groundings, allisions, and collisions have occurred, no known incidents have 

resulted in a breach of the LNG cargo tanks, which are surrounded by the ship hull 

and insulation layering.  Figure 4.12.3-1 and -2 in the draft EIS showed the potential 

extent of hazards due to accidental and intentional disruptive incidents to a loaded 

(outbound) LNG vessel along the LNG vessel route.  The outer perimeter of Zone 3 

(NVIC 01-2011, “Zones of Concern”) equates to the vapor cloud dispersion distance 

to the lower flammability limit from a worst case un-ignited release.  However, for 

the largest intentional zone, page 53 of the Sandia National Laboratories Report 

SAND2004-6258 states, "the potential for a large vapor dispersion from an 

intentional breach is highly unlikely."  This is true, not only because risk reduction 

techniques would be applied by the Coast Guard to protect the LNG marine carrier, 

but because any intentional act that would have enough energy to breach the cargo 

tank would also be expected to quickly ignite the LNG vapor, Coast Guard would 

then burn near the pool source and not disperse.  FERC, DOT, and Coast Guard 

require emergency response plans that are coordinated with appropriate federal, 

state, and local officials.  These plans would include an emergency evacuation plan 

of the surrounding public in the event of an emergency, including the unlikely 

catastrophic failure of an LNG storage tank and emergency response needs along the 

entire ship route.  As noted in section 4.12.5.7, public notification and evacuation 

routes should be available to the public. 
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SAFE-07 We received a form letter as well as other comments from 

individuals and the Sierra Club that contends that the largest rocket 

that could be launched from the SpaceX facility southeast of the 

Project site is the Big Falcon Rocket (BFR).  Commenters state 

that a launch failure analysis should be completed for the BFR, as 

SpaceX has announced its intentions to launch the BFR from the 

Boca Chica site.  Additionally, commenters state that the launch 

failure analysis should be publicly available.  One commenter 

asserts that because the impacts from the BFR rocket have not 

been assessed, there is reason to deny the permit.  

Section 4.12.3 of the FEIS contains further information on the SpaceX launch site's 

impact on the proposed Texas LNG facility.  The FEIS was modified to clarify that 

the Falcon 9 and Falcon Heavy launch vehicles were used to determine impacts 

during the proposed construction and operations of the Texas LNG Facility, and 

acknowledged the analysis did not account for the conceptual launch vehicles such 

as the BFR.  FERC staff has made recommendations in section 4.12.6 to mitigate 

any potential impacts by providing details for Texas LNG to monitor rocket launch 

activity, establish appropriate construction worker locations and activities during 

rocket launches, and operational procedures to mitigate against a failed rocket 

launch after lift-off. 

SAFE-08 General comment regarding preparedness of the community, 

including emergency services and healthcare workers, as well as 

schools, construction personnel, and Port of Brownsville personnel 

in the event of an emergency event at the LNG terminal.  

Refer to response to comment SAFE-03. 

SAFE-09 Comment that the Coast Guard did not consider recommendations 

by the Society of International Gas Tanker and Terminal Operators 

(SIGTTO) as published in the Site Selection and Design for LNG 

Ports and Jetties.  The commenters contend that the following 

SIGTTO guidelines are not met by the Project: 1) There is no 

acceptable probability for a catastrophic LNG release; 2) Liquefied 

natural gas ports must be located where LNG vapors from a spill 

or release cannot affect civilians; 3) LNG ship berths must be far 

from the ship transit fairway to prevent collision or allision from 

all other vessels, to prevent surging and ranging along the LNG 

pier and jetty that may cause the berthed ship to break its moorings 

and/or LNG connections, since all other vessels must be 

considered an ignition source; 4) LNG ports must be located where 

they do not conflict with other waterway uses now and into the 

future; 5) Long, narrow inland waterways are to be avoided, due to 

greater navigation risk; 6) Waterways containing navigation 

hazards are to be avoided as LNG ports; 7) LNG ports must not be 

located on the outside curve in the waterway, since other transiting 

vessels would at some time during their transits be headed directly 

at the berthed LNG ship; and 8) Human error always exists, so it 

must be taken into consideration when selecting and designing an 

LNG port.  The commenter continues to provide examples of how 

the Project does not meet the SIGTTO guidelines listed above and 

requests that FERC request a response to these items from the 

Coast Guard.  Other commenters had similar assertions that the 

Coast Guard did not take into account the SIGTTO or Sandia 

National Laboratories safety recommendations.   

Refer to response to comment SAFE-06. 
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SAFE-10 General comments regarding safety of transporting and storing 

LNG and proximity to populated areas.  

Refer to responses to comments SAFE-02 and SAFE-03.  In addition, DOT's review 

of Texas LNG's application has determined that the proposed facility has 

demonstrated compliance with the siting requirements set forth in Part 193, Subpart 

B.  DOT's LOD issued to FERC on February 13, 2019 contains the information on 

the review, including LNG exclusion zone analysis and other potential incidents 

such as potential hazardous releases from the feed gas stream, gas treatment units, 

mixed refrigerant loop, stabilized condensate storage, refrigerant make-up systems, 

and nitrogen system.  Based on the review of Texas LNG's evaluation of potential 

hazards and safety measures, DOT has determined that Texas LNG has 

demonstrated compliance with the siting requirements of Part 193, Subpart B, and 

NFPA 59A. 

SAFE-11 One commenter contends that the Texas LNG non-jurisdictional 

pipeline would pass beneath the Rio Grande LNG Terminal, which 

is a unique and potentially dangerous situation.  

FERC does not have authority over the siting of the non-jurisdictional pipeline 

associated with the Project.  However, based on information provided by Texas 

LNG, the non-jurisdictional pipeline would be routed adjacent to SH 48, but is 

currently not proposed to be routed beneath the Rio Grande LNG Terminal.  Further, 

the non-jurisdictional pipeline would be constructed in accordance with PHMSA 

safety regulations.   
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SAFE-12 Many commenters assert that an explosion at the LNG terminal 

would damage nearby towns such as Port Isabel and South Padre 

Island.  Some commenters state that these towns are in the "blast 

zone."  One commenter contends that the blast range is "several 

miles in diameter." 

Texas LNG has completed significant and extensive studies and analyses of the 

safety and reliability of the proposed LNG Facility as required by DOT Pipeline and 

Hazardous Material Safety Administration (PHMSA) regulations (49 CFR 

193).  FERC staff has performed a critical review of the preliminary and 

supplemental “front-end engineering design” (FEED) and required hazards analyses 

in coordination with PHMSA and the Coast Guard.  In addition, section 4.12.2 of 

Texas LNG's DEIS describes the siting of LNG facilities with regard to ensuring that 

the proposed site selection and location would not pose an unacceptable level of risk 

to public safety as required by DOT’s regulations in 49 CFR 193, Subpart B.  The 

siting requirements includes criteria for limiting impacts from various radiant heats 

from fires.  Our description of these radiant heats notes the potential impact to 

people and structures.  DOT reviews the information and criteria submitted by Texas 

LNG to demonstrate compliance with the safety standards prescribed in 49 CFR 193 

49, Subpart B and issued a LOD to the Commission on whether the proposed 

facilities would meet the DOT siting standards.  The LOD will evaluated the hazard 

modeling results and endpoints used to establish exclusion zones, as well as Texas 

LNG's evaluation on potential incidents and safety measures incorporated in the 

design or operation of the LNG Facility specific to the site that have a bearing on the 

safety of plant personnel and the surrounding public.  The LOD will serve as one of 

the considerations for the Commission to deliberate in its decision to authorize, with 

or without conditions, or deny an application.  In addition, based on our technical 

review of the preliminary engineering design, and with the incorporation of our 

recommendations, the FEED presented by Texas LNG would include acceptable 

layers of protection or safeguards to reduce the risk of a potentially hazardous 

scenario from developing into an event that could impact the public. 

SAFE-13 One commenter states that the proximity of the Project to the 

SpaceX launch site is within the "illegal ten mile radius."  The 

commenter also states that the DEIS did not look at the risk of a 

vapor cloud explosion of the pooled methane above the LNG 

terminal "being blown around the whole region by prevailing 

winds, if and when a fire elsewhere erupts."  The commenter refers 

to an explosion at a Chinese port in 2015 as an example of LNG 

vapor pooling.  Several commenters also express concern that a 

vapor cloud could reach populated areas.   

Refer to responses to comments SAFE-02 and SAFE-07. 

SAFE-14 Once commenter states that "contrary to FERC's own 

requirements, the storm surges and rising Gulf water levels will 

disastrously damage" cryogenic transfer piping, marine/cargo 

unloading platforms, and primary and emergency electrical power.   

Refer to response to comment SAFE-01. 

H-70



Table H-2 

Responses to Comments on the Draft EIS 

Comment Code Comment Summary Response 

SAFE-15 One commenter contends that local emergency response personnel, 

including firefighters, have reported that they have had no training 

and do not have the equipment necessary to respond to an LNG 

explosion.  The commenter states that no amount of funding or 

equipment could prepare for an LNG explosion.   

Refer to response to comment SAFE-03. 

SAFE-16 One commenter contends that impacts on the Project facilities 

from the extreme natural hazards that are occurring as a result of 

climate change have not and cannot been addressed.  The 

commenter further states that future storm surges would "sweep 

away" the site and contends that the site will be submerged in 10 

years.  The commenter also states that the DEIS does not 

demonstrate that the Project could meet FERC requirements given 

"new storm surge facts from Hurricanes Harvey in Texas, 

Florence, and rising coastal water levels with climate change 

extremes, esp[ecially] more water in each storm event due to 

evaporation from warming oceans..."  The commenter contends 

that the heat generated by the facility will warm the air; therefore, 

because warm air hold more moisture, it will fall down as rain and 

warm the Gulf waters.  The commenter also states that the analysis 

in the DEIS should include a revisiting of the specific site 

elevations given the new post-2017 National Oceanic and 

Atmospheric Administration (NOAA) storm surge data.  The 

commenter contends that because this data was not included the 

project is ineligible for a permit.  

Section 4.12.5 of the EIS contains information regarding the impacts of natural 

hazards, including hurricanes and resultant storm surges and projected sea level rise 

and subsidence.  The storm surge barriers around the site were evaluated based upon 

a storm surge and wave heights of a hurricane that has a probability of occurring 0.2 

percent each year (or a 500-year mean return interval) as well as the projected seal 

level rise and subsidence.  There is less than a 2 percent probability that such an 

event would occur in 10 years.  As stated, this is above the 100-year event 

commonly used in regulations, and the 500-year event is consistent with best 

practices for critical infrastructure.  Also, as written in section 4.12.5, FERC staff 

determined the use of intermediate values from NOAA for sea level rise and 

subsidence in accordance with NOAA, which recommends defining a central 

estimate or mid-range scenario as baseline for shorter-term planning, such as setting 

initial adaptation plans for the next two decades and defining upper bound scenarios 

as a guide for long-term adaptation strategies and a general planning envelope.  As 

explained in the referenced NOAA report, Global and Regional Sea Level Rise 

Scenarios for the United State, the intermediate curve is computed from the 

modified NRC Curve I considering both the most recent IPCC projections and 

modified NRC projections with the local rate of vertical land movement added.  The 

Texas LNG site would be designed to withstand the 500-year storm surge and 500-

year wave height with an allowance for projected sea level rise and subsidence for 

the next 30 years.  In addition, FERC staff recommended that Texas LNG employ a 

settlement monitoring program to ensure the site grade is always maintained 

throughout the life of the facility at a minimum of 16.0 feet North American Vertical 

Datum (NAVD) 88 and LNG earthen impoundment berms are maintained at a 

minimum crest of 20 feet NAVD 88.   Section 4.12.5 of the EIS also compares 

information on historical hurricanes within 65 nautical miles of the site.  The storm 

surge from Hurricane Harvey was observed to be 5-12 feet. 
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SAFE-16 Cont’d  It should be noted that rainfall events are different than storm surge events and 

projects design against these events differently.  Storm surge barriers protect 

facilities from storm surges entering the site, but would not protect against rainfall 

events (other than preventing rainfall from outside the facility from entering the 

site).  Instead, rainfall would be absorbed into the ground or drained or pumped into 

outfalls.  The amount of flooding due to rainfall will depend on a number of factors, 

including the rate of rainfall and duration of the rainfall event as well as the ground 

conditions, grading, capacities of drainage and pump systems.  For example, 

Hurricane Harvey is often quoted as a 1000-year rainfall event where peak 24-hour 

rainfall totals were approximately 20-25 inches in areas of Houston and weekly 

rainfall totals were quoted as high as 60 inches in some localized areas.  Similar 24-

hour rainfall totals for a 1000 year mean return period for Brownsville, Texas is 

estimated to be 20.4 inches.  Additionally, these 1000-year rainfall amounts 

occurred in extremely localized areas with precipitation reducing by significant 

amounts 10 to 20 miles outside where the storm’s eye made landfall.  FERC would 

expect a similar localization for future extreme rainfall events.  Hazardous fluids 

would be surrounding by spill containment and lead to remote impounding areas, 

which would be designed to drain 19.2 inches in 24-hour period.  Other parts of the 

site that would not contain hazardous fluids would be drained away from hazardous 

fluid areas and designed to drain 12 inches in a 24-hour period.  FERC staff does not 

believe the less than inch of difference in drainage capacity over a 24-hour period in 

areas of hazardous fluids would be significant enough to pose a safety impact. 

SAFE-17 One commenter states that Critical Energy Infrastructure 

Information (CEII) should not be abused to hide actual risks under 

the premise of "security" and "trade secrets."  Similarly, the 

commenter asserts that FERC is "allowing those selling the Project 

to claim it is flawless" and that FERC is "selling [the public] the 

whole LNG process...without reason or logic, eliminating the 

significant impacts and risks by saying it [is safe]." 

Regulations require that certain documents containing sensitive information be filed 

as CEII or privileged.  This information is reviewed by FERC staff and other 

regulatory agencies; however, it is not releasable to the public per federal statutes 

and FERC regulations.  
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SAFE-18 Texas LNG requested that the recommendation in section 4.12.6 of 

the DEIS that states "construction crews be positioned outside of 

higher risk areas during rocket launch activity and for plant 

personnel to  monitor the rocket launches and shut down operating 

equipment in the event of a rocket launch failure" be revised to 

state that "construction crews be positioned outside of higher risk 

areas during rocket launch activity and for plant personnel to 

monitor the rocket launches and reduce operating equipment 

flowrates to minimal rates and stand-by to shut down pending 

confirmation of an impact to the facility in the event of a rocket 

launch failure.  

Comment noted.  See sections 4.12.5.6, 4.12.6, and 5.2 for clarified language. 

SAFE-19 Regarding recommendation 30 in section 5.2, Texas LNG 

contends that the ACTA, Inc. analysis of potential impacts from 

SpaceX launches determined that the risk of a potential launch 

failure leading to an impact to the LNG terminal boundary is very 

low.  As such, Texas LNG requested that condition 30 be modified 

to state the following: "Prior to initial site preparation, Texas LNG 

shall develop, file, and implement procedures to position onsite 

construction crews and plant personnel in areas that are unlikely to 

be impacted by rocket launch debris of a failed launch during 

initial moments of rocket launch activity from the Brownsville 

SpaceX facility.  Texas LNG's procedures shall include reference 

to guidance from the FAA to the public prior to SpaceX launches 

in Texas LNG's assessment of the positioning of onsite 

construction crews and plant personnel."  Texas LNG contends 

that the revised condition provides more clarity and more 

accurately reflects the risk-based assessment that ACTA, Inc. 

performed.  Texas LNG also states that the FAA will issue public 

notices in advance of a SpaceX launch that will provide 

information about areas likely to be impacted by falling debris 

from a launch.  Texas LNG contends that since it is the jurisdiction 

and role of the FAA to ensure public safety, the FAA's public 

guidance prior to a SpaceX launch would be informative in Texas 

LNG's launch-specific assessment of the positioning of onsite 

construction crews and plant personnel.   

Comment noted.  See sections 4.12.5.6, 4.12.6, and 5.2 for clarified language. 
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SAFE-20 Regarding recommendation 33 in section 5.2 of the DEIS, Texas 

LNG suggests that the condition should be modified to reflect a 

"more nuanced approach that allows for intermediate steps to be 

taken during a rocket launch failure while plant personnel confirm 

the likelihood of an impact to the facility." Texas LNG requests 

that the condition be modified to state "prior to the introduction of 

hazardous fluids, Texas LNG shall develop and implement 

procedures for plant personnel to monitor the rocket launches and 

reduce operating equipment flowrates to minimal rates and stand-

by to shut down pending confirmation of an impact to the facility 

in the event of a rocket launch failure after lift-off from the 

Brownsville SpaceX facility."  Texas LNG contends that 

"substantial time" is required to restart operations after a shut down 

of operating equipment and the condition does not recognize the 

assessment that the likelihood of impact to the Project facility in 

the event of a rocket launch failure is very low.   

 

Texas LNG states that in the event of a rocket launch failure at the 

SpaceX facility that could affect the Project site, they would: 1) 

stop all natural gas flows into the plant from the feed gas pipeline, 

stop any LNG loading from the LNG storage tank to an LNG 

carrier, and suspend all boil off gas operations to the extent that it 

is safe to do so; 2) reduce to a turndown level the C3-MR 

refrigeration system; while 3) confirming the potential of an 

impact prior to stopping the amine circulation system. 

Comment noted.  See sections 4.12.5.6, 4.12.6, and 5.2 for clarified language. 

SAFE 21 The Sierra Club contends that the DEIS fails to provide adequate 

analysis and details regarding how the Project would handle a 

large-scale disaster.  They state that if a fire or similar disaster 

occurs on the Project site, Port Isabel would be the primary 

responder and that Port Isabel only has two firefighters.  Further, 

the Sierra Club states that a significant lack of potential tax dollars 

resulting from "the abatement" would prevent Port Isabel from 

expanding its services.   

Refer to response to comment SAFE-03.  As discussed in section 4.9.3 of the EIS, 

Texas LNG has not proposed any tax abatements.  
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SAFE-22 The Sierra Club states that the discussion of the unique risks posed 

by the SpaceX launch site on Texas LNG’s Terminal, and the 

cumulative risks posed to the public as a result of this launch site 

on the three currently proposed LNG terminals along the 

Brownsville Ship Channel, is grossly inadequate. They contend 

that the DEIS does not reference, discuss, or incorporate the April 

2017 ACTA Technical Report or any other SpaceX-related 

impacts analyses; and includes only the SpaceX Final 

Environmental Impact Statement and one other article on 

SpaceX’s Boca Chica Launch Site as referenced articles in 

Appendix I.  The Sierra Club states that, as part of the impact 

analysis, Texas LNG must quantify risk from future space launch 

missions in accordance with 14 CFR Parts 415 and 417. But no 

data is provided to demonstrate whether the public risk criteria in 

14 C.F.R. § 417(b) is met for the total risk to the public (1e-4 

cumulative), for any individual member of the public (1e-6 per 

launch), for water borne vessel (1e-5), or for aircrafts (1e-6). Given 

the fact that FERC staff concluded debris would occur above a 

regulatory threshold, the lack of further analysis or disclosure in 

the DEIS fails to satisfy the need to inform the public about serious 

impact risks. 

Refer to response to comment SAFE-07. 

SAFE-23 The Sierra Club stated that FERC concluded that there would be 

debris above the threshold failure rate level used to evaluate the 

potential for cascading damage (i.e., 3e-5 per year) but concluded 

that the cascading damage at the   terminal would not impact the 

public. Texas LNG hired a consultant, ACTA, to provide 

information to FERC. ACTA’s Technical Report does not appear 

to be publicly available.  However, information submitted in 

response to a FERC Engineering Information Request suggests 

that ACTA concluded the probability of debris impacting the 

terminal was less than the FAA risk criteria in 14 C.F.R. Part 417. 

It does not appear that subsequent Environmental Information 

Request and responses changed ACTA or Texas LNG’s conclusion 

on this issue. We request that FERC clarify the basis for its 

conclusion and explain any discrepancies between its independent 

review of possible impacts and that of ACTA/Texas LNG. We 

further request that FERC publicly disclose any correspondence or 

written review of ACTA’s report that explain the bases for FERC’s 

conclusions and are not already publicly available on the docket. 

Refer to response to comment SAFE-07.  As stated in Section 4.12.5.6 of the Draft 

Environmental Impact Statement, FERC's analysis included utilization of a third 

party contractor, ACTA, and the results of the analysis are provided in Section 

4.12.5.6 and resulted in FERC staff recommendations in Section 4.12.6 for 

mitigation of potential rocket launch failures from the SpaceX launch facility. 
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SAFE-24 The Sierra Club contends that a LOD has not been issued by the 

DOT for the Texas LNG Project because the DOT has not 

completed its analysis of whether the proposed facilities would 

meet the DOT’s siting standards.  They state that the public should 

have the opportunity to review the most recent Design Spill 

Package documentation, final Hazard Analysis Report(s), all up-to-

date supplemental documentation related to compliance with the 

Subpart B regulations, any correspondence between the DOT and 

the applicant, and the LOD itself prior to the issuance of a 

decision. These are materials and necessary authorizations that 

should be included in the DEIS. FERC staff should undertake their 

responsibilities in accordance with the 2018 MOU and issue a 

complete DEIS (or supplemental document) upon receipt of the 

LOD. 

Refer to response to comment SAFE-10. 

SAFE-25 The Sierra Club stated that the DEIS states that the Coast Guard 

would determine any mitigation measures needed on a case-by-

case basis to safeguard the public health and welfare from LNG 

carrier operations during rocket launch activity, but that no further 

information is provided regarding potential impacts to the 

Brownsville Ship Channel or the public as a result of these 

activities. The SpaceX facility is closer to the Brownsville Ship 

Channel than to the Terminal site. If debris is expected at the 

Terminal site (and to the onsite workers and plant personnel), 

debris may impact LNG carrier operations and pose a risk to the 

public safety.  No quantification of this risk is provided in the 

DEIS in accordance with 14 CFR 417.107(b)(3) or otherwise. No 

proposed mitigation is provided to reduce this risk and no 

assurance is given that the Coast Guard will require Texas LNG to 

otherwise mitigate these risks.  The Sierra Club contends that 

FERC should confirm that its staff provided the most recent 

information available to the Coast Guard during its review of the 

Waterway Suitability Assessment. FERC should also clarify the 

failure probability and public risk to LNG carrier operations during 

rocket launches, as well as any proposed mitigation and assurances 

provided by Texas LNG to reduce these risks. 

Refer to response to comment SAFE-06. 
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SAFE-26 One commenter expressed concern that the Coast Guard is going 

to board the fishing boats every time a boat comes or goes in the 

Brownsville Ship Channel.  

Section 4.12.3.5 of the EIS contains more information on the Coast Guard's Letter of 

Recommendation and Analysis.  It is not expected the Coast Guard would board 

fishing boats every time an LNG Carrier comes or goes fin the Brownsville Ship 

Channel.  In a letter dated February 14, 2018, the Coast Guard issued an LOR and 

LOR Analysis to FERC stating that the Brownsville Ship Channel would be 

considered suitable for accommodating the type and frequency of LNG marine 

traffic associated with this Project.  The Coast Guard’s LOR is a recommendation, 

regarding the current status of the waterway, to the FERC, the lead agency 

responsible for siting the on-shore LNG facility.  As stated in the LOR, the Coast 

Guard would assess each transition a case by case basis to identify what, if any, 

safety and security measures would be necessary to safeguard the public health and 

welfare, critical infrastructure and key resources, the port, the marine environment, 

and the LNG carrier.  Under the Ports and Waterways Safety Act, the Magnuson 

Act, the Maritime Transportation Security Act, and the Security and Accountability 

For Every Port Act, the Captain of the Port (COTP) has the authority to prohibit 

LNG transfer or LNG carrier movements within his or her area of responsibility if he 

or she determines that such action is necessary to protect the waterway, port, or 

marine environment. If this Project is approved and if appropriate resources are not 

in place prior to LNG carrier movement along the waterway, then the COTP would 

consider at that time what, if any, vessel traffic and/or facility control measures 

would be appropriate to adequately address navigational safety and maritime 

security considerations. 

SAFE-28 One commenter requested to know the timeline for shutting down 

operations if the facilities are found to be obsolete or not meeting 

FERC standards. 

Section 5.2 of the Environmental Impact Statement contains information regarding 

FERC staff's recommended mitigation for the proposed Texas LNG Project.  This 

includes providing FERC with the authority to address any requests for approvals or 

authorizations necessary to carry out the conditions of the Order, and take whatever 

steps are necessary to ensure the protection of life, health, property, and the 

environment during construction and operation of the Project.  This authority would 

allow: (1) the modification of conditions of the Order; (2) stop-work authority and 

authority to cease operation; and (3) the imposition of any additional measures 

deemed necessary to ensure continued compliance with the intent of the conditions 

of the Order as well as the avoidance or mitigation of unforeseen adverse 

environmental impact resulting from project construction and operation.  In the 

event of an incident, FERC has delegated authority to take whatever steps are 

necessary to ensure operational reliability and to protect human life, health, property, 

or the environment, including authority to direct the LNG facility to cease 

operations. 
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SOCIOECONOMICS  

SOCIO-01 Commenters expressed concerns regarding how the Project, as 

well as the cumulative impact of the three Brownsville LNG 

Projects, would impact eco-tourism in the Project area and contend 

that the Project would result in a net loss of jobs and adversely 

impact the economy of the region that relies on tourism.  Some 

commenters contend that the determination in the DEIS that 

"neither construction nor operation would be expected to 

significantly impact tourism" is unsupported.  Friends of the 

Wildlife Corridor go on to contend that interview-type studies of 

tourists are necessary to fully assess the impact of the Project on 

tourism.  

Section 4.9 has been updated to include a discussion of potential economic impacts 

on the tourism industry as a result of the Project. 

SOCIO-02 Many commenters contend that the construction of the Project will 

adversely affect property values in the area. The Sierra Club cites a 

study that concludes that home values within 2 miles of power 

plants decreased by three to seven percent.  The study states that 

power plant openings correlated with significant decreases in mean 

household incomes near the plants, and the proportion of homes 

that are owner-occupied decreased.   

Section 4.9.7 has been updated to include additional discussion regarding impacts on 

property values.   

SOCIO-03 Many commenters oppose the export of natural gas and state that 

there would be no benefit to the U.S. to export natural gas 

overseas.  One commenter discusses the "trade war" with China 

and increase in tariffs on exported LNG to China.  

This is outside the scope of the EIS.   

SOCIO-04 Many commenters contend that the jobs that would be created by 

the Project would be filled by non-local individuals.   

Comment noted.  The effects of the non-local workforce anticipated for the Project 

are discussed in section 4.9.   
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SOCIO-05 We received a form letter as well as a letter from Friends of the 

Laguna Atascosa NWR that contend that the socioeconomic 

analysis in the EIS is narrow and incomplete.  The letter states that 

the analysis does not include costs to the taxpayer at every level of 

government (e.g., police, fire, infrastructure, Coast Guard, etc.) to 

support LNG costs in response to micro and macro consequences 

(e.g., accidents, climate change, social cost of carbon, etc.) of LNG 

development to negate claimed benefits.  

Impacts on public services are discussed in section 4.9.5.  As discussed in section 

4.12.5, Texas LNG would develop a Cost Sharing Plan with local emergency 

responders.   

 

Regarding the Social Cost of Carbon (SCC) tool, as well as the Social Cost of 

Methane and Nitrous Oxide tools, estimates the monetized climate change damage 

associated with an incremental increase in carbon dioxide (CO2) emissions in the 

given year.  It estimates the cost today of future climate change damage, represented 

by a series of annual costs per metric ton of emissions discounted to present-day 

value.  We recognize the availability of the SCC tool, but conclude that it is not 

appropriate for use in project analyses for the following reasons: 

 

(1) The SCC is not meaningful in our NEPA analysis for project decisions under the 

Natural Gas Act (NGA). We believe that the SCC tool is more appropriately used in 

NEPA analyses by regulators whose responsibilities are tied more directly to fossil 

fuel production or consumption.  The Commission’s authority under Section 7 of the 

NGA has no direct connection to the production or end use of natural gas.  The 

Commission does not control the production or consumption of natural gas.  

Producers, consumers, and their intermediaries respond freely to market signals 

about location-specific supply and location-specific demand.  The Commission 

oversees proposals to transport natural gas between those locations.  Our NEPA 

analysis considers all construction emissions and annual operational GHG emissions 

that are causally related to the proposed action that is before the Commission. 
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SOCIO-05 Cont'd 
 

(2) FERC staff does not use monetized cost-benefit analyses as part of the NEPA 

review.  Siting infrastructure involves making qualitative judgments between 

different resources as to which there is no agreed-upon quantitative value.  As such, 

we do not conduct a monetary cost-benefit analysis in our NEPA review.  The DEIS 

did quantify some of the Project’s direct socioeconomic benefits (e.g., employment 

and tax payments) because those benefits occur in units of dollars and are directly 

comprehensible in units of dollars.  However, because FERC staff lack quantified 

information about all of the costs and benefits of the Project, the FEIS does not use 

the limited available quantified benefits in a cost-benefit analysis to inform FERC 

staff’s comparison of alternatives, choices of mitigation measures, or determination 

about the significance of the Project’s environmental impacts. 

 

FERC staff notes that the Project DEIS used various tools and measurements to 

disclose and quantify potential impacts associated with the Project.  FERC staff 

chose quantification tools appropriate to each individual resource.  For example, the 

EIS used acres of wetland disturbance, decibels of noise associated with operation of 

the Project, and, as presented in section 4.9 of the DEIS, dollar amounts were 

estimated to present potential economic effects of the Project.  For GHG emissions, 

FERC staff used tons of GHG emissions to quantify and disclose the potential 

impacts of GHG emissions associated with the Project. We believe that providing 

estimated tons of GHG emissions was an appropriate tool to use to quantify the 

potential GHG impacts associated with the project. 
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SOCIO-05 Cont'd   (3) The SCC tool has technical limitations that limit its usefulness in NEPA analyses 

for Commission certificate proceedings.  FERC staff acknowledges that the SCC 

methodology does constitute a tool that can be used to estimate incremental physical 

climate change impacts.  The integrated assessment models underlying the SCC tool 

were developed to estimate certain global and regional physical climate change 

impacts due to incremental GHG emissions under specific socioeconomic scenarios. 

However, the EPA states that “no consensus exists on the appropriate [discount] rate 

to use for analyses spanning multiple generations” and consequently, significant 

variation in output can result. 

 

Additionally, there are no established criteria identifying the monetized values that 

are to be considered significant for NEPA reviews.  Therefore, although the 

integrated assessment models could be run through a first phase to estimate global 

and regional physical climate change impacts from Project-related GHG emissions, 

we would still have to arbitrarily determine what potential increase in atmospheric 

GHG concentration, rise in sea level, rise in sea water temperatures, and other 

calculated physical impacts would be significant for a particular Project.  Because 

we have no basis to designate a particular dollar figure calculated from the SCC tool 

as “significant,” such action would be arbitrary and would meaningfully inform 

neither the NEPA conclusions nor the public. 

 

For these reasons, FERC staff chose not to use the SCC tool in the Project NEPA 

analysis. 

SOCIO-06 Several commenters expressed concerns regarding impacts on 

recreational and commercial fishing and shrimping industries in 

the area, including a form letter that contends that the EIS does not 

analyze impacts on bait shrimping and access through the 

Brownsville Ship Channel to the Gulf of Mexico shrimping areas 

when LNG carriers are transiting the Brownsville Ship Channel.  

One commenter wants to know what compensation would be 

provided if the fishing and shrimping industries are financially 

impacted.  The Sierra Club contends that time is an important 

resource that is a huge variable in the fishing industry, and thus 

being forced to wait extended periods of time for LNG traffic 

could endanger lives and financially harm the fishing industry.  

Section 4.9 has been updated to include a discussion of potential economic impacts 

on commercial fisheries, including shrimping.  Potential impacts on marine 

transportation are presented in sections 4.9.6.2 and 4.13.2.10.  Impacts on 

recreational fishing are discussed in sections 4.6.2.1 and 4.8.4.11. 
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SOCIO-07 One commenter states that the EIS must present the costs 

associated with the training, emergency management, 

security/emergency equipment, patrol boats, firefighting 

equipment, overtime for police or fire personnel, and LNG marine 

carrier security to be covered through a cost-sharing plan.  The 

commenter asserts that the costs must be included in the 

Emergency Response Plan that has not been drafted and is not 

provided in the EIS for public review and comment. 

The cost-sharing plan would be prepared as part of the Emergency Response Plan 

that would be filed on the docket by Texas LNG and reviewed and approved by the 

Director of the Office of Energy Projects (OEP).  The cost-sharing plan would be 

developed in coordination with local emergency responders and other community 

groups.  

SOCIO-08 One commenter states that the EIS should evaluate socioeconomic 

impacts on public infrastructure during construction and operation, 

including sewage, landfills, and roads.  

Texas LNG would be required to comply with all applicable local permits and 

approvals including road use permits and other building permits, which typically 

account for potential impacts on roads and other public infrastructure.   

SOCIO-09 One commenter questions if the $567 million in ad valorem tax 

revenue estimated by Texas LNG considers that the taxable value 

of the project depreciates every year of operation.  

Texas LNG confirmed that the estimated ad valorem tax revenue does consider that 

the taxable value of the personal property would be depreciating in accordance with 

applicable taxing jurisdiction requirements.   

SOCIO-10 One commenter contends that the EIS does not assess economic 

impacts associated with the nine recreational use areas in the 

Project area, increased ship traffic affecting recreational boaters 

and tourism, and significant impacts on visual resources.  

See response to comment SOCIO-01.   

SOCIO-11 Several commenters stated that most of the Texas LNG employees 

may not live in Cameron County and thus sales, property and other 

taxes for services rendered in Cameron County would not be paid 

by the employees.  The commenter states that this should be 

considered in the socioeconomic analysis for the Project.  

As Brownsville is the largest municipality in the region and the closest city to the 

Project area, it can be reasonably assumed that the majority of the permanent 

workforce would be expected to reside in the area.  FERC acknowledges, that some 

individuals could opt to live elsewhere, but the majority of permanent employees are 

anticipated to reside in Cameron County.  

SOCIO-12 Some commenters assert that the EIS does not evaluate impacts on 

tourism, especially impacts associated with increased noise and 

visual impacts.  The Sierra Club also stated that the DEIS does not 

address how the Project may affect visitation patterns and 

unemployment.  The Sierra Club also contends that the EIS fails to 

consider that the Project would attract similar investments in other 

"high polluting projects."   

See response to comment SOCIO-01.   
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SOCIO-13 One commenter contends that the EIS does not address the social 

cost and financial impact of efforts that have been put towards 

ecological initiatives that the Texas LNG Project would "directly 

impact."  The commenter asserts that the DEIS does not take into 

account the social impact of the Project and that social impacts 

must be weighed equally with financial considerations in the cost-

benefits analysis.  

As discussed in response to comment SOCIO-05, FERC staff does not use 

monetized cost-benefit analyses as part of the NEPA review.  Siting infrastructure 

involves making qualitative judgments between different resources as to which there 

is no agreed-upon quantitative value.  As such, we do not conduct a monetary cost-

benefit analysis in our NEPA review.  The DEIS did quantify some of the Project’s 

direct socioeconomic benefits (e.g., employment and tax payments) because those 

benefits occur in units of dollars and are directly comprehensible in units of dollars.  

However, because FERC staff lack quantified information about all of the costs and 

benefits of the Project, the FEIS does not use the limited available quantified 

benefits in a cost-benefit analysis to inform FERC staff’s comparison of alternatives, 

choices of mitigation measures, or determination about the significance of the 

Project’s environmental impacts. 

SOCIO-14 One commenter states that the EIS does not analyze the economic 

impact of climate change as a result of continued fossil fuel use, 

including impacts from climate change on tourism, NWRs, and 

local businesses.  

See response to CLIM-01. 

SOCIO-15 Several commenters state that they oppose Texas LNG receiving 

tax breaks or abatements. 

Texas LNG stated that they have not requested any tax abatements.  Nevertheless, 

the approval of tax abatements is determined by local governments and is outside the 

scope of this EIS. 

SOCIO-16 One commenter states that more information is necessary 

regarding the socioeconomic factors that led to the selection of the 

Rio Grande Valley for the site of the Project in comparison to 

other regions.   

The factors that were considered in identification of potential Project sites are 

discussed in section 3.2 of the FEIS.   

SOCIO-17 One commenter implies that the estimated workforce presented in 

the DEIS is an overestimate and contends that based on currently 

operating LNG facilities, the permanent workforce would be less 

than 100 individuals.  

No details are provided by the commenter as to which currently operating LNG 

facilities they are referring to.  Texas LNG has estimated the number of permanent 

employees that they intend to hire.  This number is consistent with estimates 

provided by other LNG companies.  

SOCIO-18 Friends of the Wildlife Corridor contend that Texas LNG's 

economic analysis does not include impacts on recreational use 

areas and how increased LNG carrier traffic would affect 

recreational boaters and ecotours such as dolphin watch tours.  

See response to comments SOCIO-01 and SOCIO-06. 
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SOCIO-19 Regarding Condition 21 in Section 5.2, Texas LNG states that a 

variety of additional measures may assist in minimizing impacts on 

roadway traffic and that they agree with the recommendation to 

provide a Traffic Management Plan.  However, Texas LNG 

requests that the condition be amended to reflect that "reasonable 

traffic management approaches, such as encouraging carpooling, 

also may be beneficial," and requests that we remove "transporting 

workers from offsite locations via buses" from the 

recommendation.  Texas LNG also requested that the condition be 

amended to clarify that the conclusions in the Traffic Management 

Plan should reflect those measures that are most likely to have a 

net benefit on reducing roadway traffic impacts.  

We disagree.  While other measures could contribute to a reduction of traffic 

impacts, we have determined that busing employees to and from the site would have 

the greatest effect on minimizing traffic impacts, especially when considered with 

the potential concurrent construction of the Rio Grande LNG Project. 

SOCIO-20 The Sierra Club contends that the Project would primarily impact 

low-income and minority communities.  They state that Cameron 

County is a "majority-minority" county, with non-White people 

making up 91.1 percent of the population.  They also state that 

87.5 percent of students in Port Isabel are economically 

disadvantaged and 37.8 percent are English Language Learners.   

We also received other comments generally concerned with 

impacts on minority and low-income populations. 

As discussed in 4.9.8 of the EIS, although the demographics indicate that potential 

environmental justice communities are present within the census blocks near the 

Project site, there is no evidence that these communities would be disproportionately 

affected by the Project or that impacts on these communities would appreciably 

exceed impacts on the general population.  

SOCIO-21 The Sierra Club contends that the assertion in the DEIS that the 

potential increase in school age children would only result in a less 

than 1 percent temporary increase of the student population does 

not take into account the "strain" that an increase of the student 

population may have with other LNG projects in the area.  The 

Sierra Club also states that this increase would result in an 

"immediate strain" on school occupancy limitations, which could 

lead to fewer dollars per student invested in local public schools. 

The Sierra Club asserts that any increase in students could have a 

disproportionately large negative impact due to the higher 

marginal utility of tax dollars in school districts such as 

Brownsville and Port Isabel Independent School District.  The 

Sierra Club concludes that given the high poverty rates in 

communities such as Laguna Heights, any impact on educational 

opportunities could further "cement income inequality throughout 

Cameron County."  

We agree with the assertion that the addition of school-age children could lead to 

fewer dollars per student invested in local public schools; however, we maintain that 

a one percent increase would not result in a significant impact.  In addition, 

individuals relocating to the Project area would have to pay taxes, supporting local 

schools.  Section 4.9.5 has been updated to clarify that this impact would not be 

significant.   We have updated section 4.13.2.10 to further address the potential 

cumulative impacts from the three LNG projects on local schools and have revised 

our conclusion to assert that cumulative impacts on public services, such as schools, 

would be moderate.  
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SOCIO-22 The Sierra Club contends that the assertion in the DEIS that the 

Project would not have adverse impacts on local public services is 

an over simplification because it does not take into account the 

increased demand for medical services that would occur as a result 

of decreased air quality.  The Sierra Club states that cumulative 

impacts from the Project and supporting industries could 

"exponentially increase environmentally-influenced health 

issues...significantly increasing demand for medical services." 

 

Communities closest to the Project would have to travel to medical 

facilities in Brownsville in case of health emergencies.  The Sierra 

Club states that the increase in population from the Project in 

tandem with other projects in the area would create strain for 

Brownsville medical facilities.  It may also prevent the 

construction of new facilities in Port Isabel and Laguna Madre if 

health needs become acute, since tax increases may still not be 

enough to handle the increase in population, and thus choices 

regarding how to prioritize those dollars may not be moved 

towards increased heath accessibility.   

As discussed in response to comment AIR-01, impacts on human health as a result 

of the Project area not anticipated.  Regarding the assertion that the increase in 

population would create strain for Brownsville medical facilities, the Project would 

only increase the population of Cameron County by 0.2 percent if all non-local 

workers relocated to the area with family, as presented in section 4.9.1.  In addition, 

our cumulative impacts analysis in section 4.13.2.10 has been updated to estimate 

that the population of Cameron County could increase up to 5.7 percent if all non-

local workers for the three LNG projects relocated to the project area with their 

families.  We assert in section 4.13.2.10 that the addition to the local population 

would increase the need for some public services, such as police, medical services, 

and schools; however, this impact would be temporary and minor.  

SOCIO-23 The Sierra Club contends that the DEIS fails to consider the effect 

that this increased traffic and resulting change in traffic patterns 

would have on the low-income, minority communities closest to 

the Project.  This large increase in traffic would impact the ability 

of residents to reach their workplaces or medical services in 

Brownsville in a timely manner.  Further, the Sierra Club states 

that the visitation pattern of tourist could change based on the 

increase in traffic, but the DEIS fails to anticipate how the pattern 

might change and how such changes might impact businesses and 

residents in Port Isabel and Laguna Heights.   

We disagree.  As discussed in section 4.6.9.1 of the EIS, impacts on traffic would be 

effectively minimized by Texas LNG's proposed modifications to SH 48, including 

turn signals and flaggers, as needed.  Further, we have recommended that Texas 

LNG implement additional traffic management measures including busing workers 

to and from the Project site.   

SOCIO-24 The Sierra Club asserts that an influx of 30 percent of non-local 

workers would bring with them different cultures and lifestyles, 

which would likely be reflected in the markets that emerge to 

accommodate their presence, and may significantly change the 

character of the area.  

We disagree.  Even if the entire peak workforce of 1,312 individuals were to be non-

local, this would result in a 0.3 percent increase in the population of Cameron 

County.  An increase of this size is not sufficient to alter the "character of the area." 
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SOCIO-25 The Sierra Club contends that the economic boon is overstated 

because any per capita growth would be diluted by the influx of 

temporary workers.  Further, The Sierra Club stated that when 

construction of the Project is complete, there would be a 

disproportionate increase in displacement and unemployment, as 

demand for local markets such as entertainment and retail shrink as 

construction personnel leave the area.  We also received a 

comment from an individual that the employees that would be 

hired for construction would be asked to leave after construction is 

complete, leaving only a few permanent jobs for operation.  

The positive economic effects of the Project are an estimate based on reasonable 

assumptions.  We recognize that construction of the Project would provide a boost in 

the area economy that would not be sustained during operation.  Nevertheless, as 

discussed in section 4.9.1, the peak construction workforce would result in a 0.1 

percent change in the area population.  It is unlikely that these individuals would 

have a meaningful impact on the types of goods and services provided in the Project 

area.  

SOCIO-26 We received a comment from the Sierra Club which stated that the 

addition of 110 permanent employees making $70,000 per year 

residing in Cameron County where the average salary is $15,000,  

would 1) pressure small businesses to cater to "more monied 

patrons" or go out of business; 2) increase residential property 

prices in response to demand from a wealthier populations; 3) 

change the character of communities if the workers are out-of-

town or out-of-state contributing to the "disintegration of 

community cohesiveness and identity and reduce civic engagement 

and increasing mental health issues among residents facing 

displacement." 

The addition of 110 permanent employees would result in a 0.02 percent increase in 

the population of Cameron County.  An increase of this size with an annual salary of 

$70,000 would not be reasonably expected to alter the community dynamic, culture, 

or result in increased mental health issues and displacement.   Further, Texas LNG 

has indicated that some of these employees would be hired locally.  

SOCIO-27 The Sierra Club expressed concerns regarding the volatility of the 

LNG market, citing the seasonality of the market, potential for 

increases in gas prices, and that some studies have forecasted a 

supply gap with demand exceeding supply.  

This comment is outside the scope of the EIS.  

SOCIO-28 One commenter asserts that no one has given an accurate 

representation of the number of LNG carriers that would be 

associated with the LNG projects.  The commenter also expressed 

concern with the width of the security zone around the LNG 

carriers and if the Brownsville Ship Traffic would be cut off from 

other ships accessing the Port or the Gulf.   

The cumulative impacts on vessel traffic as a result of the three LNG projects are 

discussed in section 4.13.2.10 (estimated to be about 511 LNG carriers per year, 

combined).    Section 4.9.6.2 of the EIS discusses the impacts on marine traffic from 

the Project.   

SOCIO-29 We received one comment that says the DEIS states that property 

taxes would increase.   

This statement is incorrect.  Section 4.9.3 of the EIS states that Texas LNG would 

pay property taxes (ad valorem taxes), but does not state that individual property 

taxes would increase.  
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SOILS 

SOIL-01 Regarding section 5.1.2 of the DEIS that states "Texas LNG would 

also import soils and use dredge material to raise the elevation of 

the Project site."  Texas LNG commented that they have not 

committed to use dredge material to raise the elevation of the 

project site, but may if the dredge material is suitable and can be 

used consistent with the Project schedule, budget, and 

environmental restrictions. 

The FEIS has been updated to clarify that Texas LNG may use dredge material to 

raise the elevation of the Project site.  

SOIL-02 Regarding the statement in the DEIS that the soils within the 

Project site have low revegetation potential, the FWS requested 

that FERC include justification for success of Texas LNG plans for 

native species restoration on the saline soils. 

The FERC Plan and Procedures require that applicants conduct post-construction 

monitoring of all areas disturbed by construction of a project.  The FERC Plan and 

Procedures outline success criteria for revegetation and restoration of temporary 

workspaces and require that additional action be taken until disturbed areas are 

properly restored.   

SURFACE WATER  

SURF-01 General comments regarding surface water impacts. Surface water impacts associated with the Project are discussed in section 4.3.2 of 

the FEIS. 

SURF-02 Several commenters were concerned with the increased water use 

associated with the Project.  

As discussed in section 4.3.2.3, during consultations with Texas LNG, the BND 

indicated that sufficient water would be available for operation of the Project.  

SURF-03 The DEIS notes that hazardous materials would be stored at least 

100 feet from wetlands and waterbodies, unless special provisions 

are implemented with prior approval from the Environmental 

Inspector.  The FWS requested that these special provisions be 

identified and justification provided along with the safety measures 

to be implemented. 

Texas LNG has committed to adhere to our Procedures regarding storage and 

refueling of hazardous materials.  This includes only storing hazardous materials 

within 100 feet of a wetland or waterbody if the location is designated for such use 

by an appropriate governmental authority.  Refueling is only permitted to occur 

within 100 feet of wetlands or waterbodies if the Environmental Inspector 

determines that there is no reasonable alternative and the project sponsor and its 

contractors have taken appropriate steps (including secondary containment 

structures) to prevent spills and provide prompt cleanup in the event of a spill.  

THREATENED AND ENDANGERED SPECIES 

TES-01 General comments regarding impacts on federally and state-listed 

TES. 

Impacts on federally and state-listed TES are discussed in section 4.7 and the BA 

provided in appendix C of the FEIS.  

TES-02 Several commenters are concerned with Texas LNG's proposed 

minimization measures for the state-threatened Texas tortoise, 

which include relocation of individuals to nearby suitable habitat 

prior to construction.   

Impacts on the state-listed Texas tortoise are discussed in section 4.7.2 of the FEIS.  

Further, we recommend that Texas LNG prepare a plan for relocating Texas 

tortoises in consultation with TPWD to minimize impacts to the extent possible.  
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TES-03 Many commenters were concerned with impacts from habitat loss 

and light pollution on TES.  

Impacts on TES, including habitat loss and the effects of lighting, are discussed in 

section 4.7 and in appendix C of the FEIS.   

TES-04 We received a form letter as well as comments from an individual 

and Friends of the Wildlife Corridor that states that TES will be 

affected by the project and states that the Project would be likely to 

adversely affect the aplomado falcon, piping plover and critical 

habitat, and ocelot.  The letter contends that, per Section 7 of the 

ESA, a "likely to adversely affect" determination is reason to deny 

authorization of the Project.  One commenter asserts that the 

project would violate Section 9 of the ESA, while another asserts 

that impacting TES habitat violates Section 7 of the ESA.  

The BA provided in appendix C of the FEIS concludes that the Project may affect, 

but is not likely to adversely affect the northern aplomado falcon and piping plover 

and would not result in the adverse modification of critical habitat.  The DEIS also 

stated that the Project may affect but is not likely to adversely affect the ocelot; 

however, at the request of the FWS, we have changed our determination of effect for 

the ocelot in the FEIS to "may affect, likely to adversely affect."  Nevertheless, a 

"likely to adversely affect" determination is not reason to deny a permit under 

Section 7 of the ESA.  Rather, the ESA requires that, if a Project would be likely to 

adversely affect a TES, the federal action agency (FERC) must conduct formal 

consultations with the FWS.  This process requires the FWS to prepare a Biological 

Opinion for the Project.   

TES-05 We received several comments from the Sierra Club and others 

contending that the EIS does not present mitigation for impacts on 

TES habitat.  The comments address several species, including the 

piping plover, sea turtles, red knot, aplomado falcon, and ocelot.    

One commenter stated that it would cost more to mitigate the 

impact on TES than the Project is worth in profits.  

The determination of the appropriate level of mitigation for the federally listed TES 

is under the jurisdiction of the FWS and the regulatory authority under Section 7 of 

the ESA.  As discussed in section 4.7.1, Texas LNG must complete consultations 

with the FWS, including any required mitigation, prior to construction of the Project.  

 

The commenter does not provide justification for the statement that mitigation 

would cost more than the Project is worth.  As such, we cannot respond to this 

comment.  

TES-06 One commenter, the Sierra Club, and the Friends of the Laguna 

Atascosa NWR noted that the EIS for the Texas LNG Project is 

inconsistent with the Rio Grande LNG Project regarding impacts 

on ocelots.  The commenters note that the Rio Grande LNG 

Project DEIS states that the project is likely to adversely affect 

ocelots; whereas, the Texas LNG Project DEIS states that the 

Project is not likely to adversely affect ocelots.  The commenters 

also assert that adverse impacts on ocelots are prohibited under 

Section 7 of the ESA.  

The Texas LNG DEIS stated that the Project is not likely to adversely affect ocelots.  

This determination differed from Rio Grande LNG as the Texas LNG site is not 

proposed to be located directly adjacent to a designated ocelot conservation 

easement.  However, at the request of the FWS, we have changed our determination 

of effect for ocelots to "likely to adversely affect."  This change is reflected in the 

FEIS.  As previously stated in response to comment TES-04, a determination of 

adverse effects, is not a violation of the ESA.  
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TES-07 Section 5.1.14 states that the "current remaining [ocelot and 

jaguarundi] habitat corridor in the region to connect U.S. and 

Mexico populations of these federally listed species is adjacent to 

and within the proposed Rio Grande LNG and Texas LNG Project 

sites north of the BSC..." Texas LNG contends that the Project site 

is not part of the habitat corridor because it is not contiguous with 

other tracts of suitable habitat by brush corridors due to its location 

adjacent to SH 48, tidal mudflats, and dredge material placement 

areas.  

We disagree.  While the ocelot and jaguarundi habitat present in the Project site is 

not contiguous with other, larger tracts of habitat in the region, the FWS has 

repeatedly asserted that the habitat is suitable for transient individuals.  Due to the 

proximity of the Project site to larger contiguous tracts of habitat, including the 

FWS-controlled Wildlife Corridor and orientation between the Laguna Atascosa 

NWR and Lower Rio Grande NWR, it is characterized in the FEIS as part of the 

larger ocelot and jaguarundi habitat corridor in the region.  

TES-08 TPWD recommends that the environmental training referenced in 

section 2.4 of the DEIS should be provided in both English and 

Spanish and should include bi-lingual take-away fact sheets with 

photographs of state and federally listed species most likely to be 

encountered on the site to ensure all employees are adequately 

informed regarding the proper identification, protected status, 

appropriate avoidance measures, and environmental inspector 

contact information.  

Texas LNG has committed to providing both the environmental training and take-

away fact sheets in Spanish as well as English to ensure that all employees are 

adequately informed regarding the proper identification, protected status, appropriate 

avoidance measures, and environmental inspector contact information.  Section 2.4 

has been updated to identify this commitment.  

TES-09 TPWD commented that they appreciate Texas LNG's measure to 

install exclusion fencing around suitable habitats to allow state-

listed reptiles and amphibians to be captured and relocated prior to 

construction activities.  However, TPWD asserts that it is unclear 

if these species, such as the Texas tortoise, would be captured as a 

result of actively seeking reptile species in pre-construction 

surveys or if individuals would only be removed if they were 

incidentally observed around the exclusion fence.  TPWD 

recommends that prior to clearing vegetation, particularly on the 

lomas, preconstruction surveys of the site should be conducted for 

tortoises following survey protocols that are comprehensive 

enough in design to locate and remove tortoises that would be 

permanently impacted by clearing the site.  

Comment noted.  We have included a recommendation that Texas LNG should 

finalize the Amphibian and Reptile Plan, including survey protocols and relocation 

methods, with TPWD prior to construction.  

TES-10 Regarding the statement in section 4.13.2.8 of the DEIS that “the 

entirety of the Texas LNG Project site would not be fenced, 

potentially deterring transiting ocelots, but not excluding them,” 

the FWS contends that ocelots would not be expected to use the 

site after the habitat has been cleared and developed. 

The FEIS has been updated to clarify that ocelots, while not physically prevented 

from the site, would not be expected to use the site following construction of the 

Project.   
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TES-11 Regarding the Northern aplomado falcon, the FWS commented 

that the Project site contains valuable foraging habitat and could 

provide future nesting habitat as the birds expand into "salt prairie" 

areas, mostly around Boca Chica, Port of Brownsville and up to 

Laguna Atascosa NWR vicinity. Available habitat is a limiting 

factor for the recovery of the species, especially with all the 

existing and proposed wind energy projects and Port of 

Brownsville future development. 

Comment noted.  Discussion of northern aplomado falcon habitat present within the 

Project site is discussed in greater detail in the BA provided as appendix C of the 

FEIS. 

TES-12 The Sierra Club contends that without analysis that demonstrates 

that sufficient food is available on other habitat for piping plover 

and red knot, there is reason to suspect that alternative habitat with 

adequate food is not available, resulting in significant adverse 

effects on the piping plover and red knot.  The Sierra Club stated 

that cumulative loss of habitat by the LNG projects and other 

development in the area may also decrease feeding effectiveness 

by altering the distribution of wetland habitat. 

As discussed in section 4.6.2.2, dredging of the marine berth for the Project is 

anticipated to restore tidal exchange with areas north of the Project site.  This is 

anticipated to create habitat for shorebirds such as piping plover and red knot.  As 

discussed in response to comment AQU-12, the BA provided in appendix C has 

been updated to include a discussion of the potential impacts of increased tidal 

exchange north of the Project site on piping plovers and red knots. 

TES-13 The Sierra Club contends that the EIS does not adequately analyze 

the potential increase in LNG carrier collisions with sea turtles, as 

the Project documentation fails to quantify the increased 

vulnerability to vessel strikes.  The Sierra Club asserts that there is 

little reason to believe that LNG carriers would comply with the 

voluntary mitigation measures for minimizing vessel strikes on sea 

turtles.  The Sierra Club suggests that a mandatory ship speed 

control area in the vicinity of the mouth of the channel sufficiently 

large to reduce turtle mortality.   

Neither FERC nor Texas LNG has the ability to control what voluntary measures 

that LNG carriers implement when transiting the open-ocean.  The Port of 

Brownsville, in coordination with the Coast Guard is responsible for determining 

appropriate speed limits and vessel safety procedures within the Brownsville Ship 

Channel and as they pass through Brazos Santiago Pass.  As discussed in sections 

4.9.6.2 and 4.12.3.4, LNG carriers entering into the Brownsville Ship Channel 

would be piloted by local pilots familiar with the waterway and the wildlife of the 

area.  As discussed in section 4.12.3.4, the LNG carriers would be transiting at 

reduced speeds of 5 to 10 knots while within the Brownsville Ship Channel; thereby, 

minimizing impacts on marine life within the channel.   

TES-14 One commenter concludes that a statement in the DEIS that critical 

habitat has not been designated for Kemp's ridley sea turtles is 

false because there are nesting sites along Padre Island National 

Seashore.  

Critical habitat is a legal description under the ESA and is designated by the FWS 

through a federal review process.  While suitable habitat for Kemp's ridley sea 

turtles may be present along the Padre Island National Seashore, no "critical habitat" 

has been designated for this species.  

TES-15 One commenter references the following statement in the DEIS: 

"suitable habitat is present within the proposed Project site and 

there is potential for federally listed species to occur in the Project 

area or along the vessel transit routes, but not be directly impacted 

by the Project."  The commenter contends that this statement is 

contradictory, as the destruction of suitable habitat at the Project 

site is a direct impact that would adversely affect federally listed 

species.   

Our determinations of effect for TES are made based on the definitions and 

requirements outlined in the ESA and in consultation with the FWS.  As requested 

by the FWS, we have changed the determination of effect for the ocelot to "likely to 

adversely affect."  This change is reflected in the FEIS.   
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VEGETATION  

VEG-01 Comments expressed concern regarding impacts on loma habitats 

in the project area and contend that no mitigation for upland 

habitats that would be impacted by the Project is proposed.  

Upland habitats, including lomas, in the Project area are not protected; therefore, 

mitigation of these habitat is not required.  

VEG-02 One commenter states that discussion and proposed restoration of 

upland habitats presented in the EIS cannot be reversed by 

reseeding.  The commenter states that the climatic conditions 

discussed in the EIS is in contradiction to the assertion that 

restoration by revegetation is sufficient.  The commenter suggests 

that Texas LNG should propose additional mitigation to 

compensate for the failure of efforts to revegetate.   

As discussed in response to SOIL-02, the FERC Plan and Procedures require that 

applicants conduct post-construction monitoring of all areas disturbed by 

construction of a project.  The FERC Plan and Procedures outline success criteria for 

revegetation and restoration of temporary workspaces and require that additional 

action be taken until disturbed areas are properly restored.   

VEG-03 We received a comment regarding President Trump's proposed 

border wall, in which the commenter proposes that the wall be 

made of natural materials such as the dense thornshrub species that 

are necessary components of ocelot habitat.  The commenter 

contends that "thorns and cactus spines provide human-proof cover 

for ocelots." 

This is topic is outside the scope of the EIS.   

VEG-04 TPWD recommends that for soil stabilization and/or revegetation 

of disturbed areas within the Project areas, erosion and seed/mulch 

stabilization materials that avoid entanglement hazards to snakes 

and other wildlife species should be used.  TPWD also 

recommends the use of no-till drilling, hydromulching and/or 

hydroseeding.  If erosion control blankets or mats would be used, 

TPWD states that the product should contain loosely woven, 

natural fiber in which the mesh design allows the threads to move, 

thereby allowing expansion of the mesh openings.  TPWD states 

that plastic mesh matting should be avoided.   

Texas LNG has committed to adhere to our Plan.  Our Plan states that applicants are 

not to use synthetic monofilament mesh/netted erosion control materials in areas 

designated as sensitive wildlife habitat, unless the product is specifically designed to 

minimize harm to wildlife.  Section 4.6.1.2 has been updated to clarify that the 

Project site is considered sensitive wildlife habitat.  

VEG-05 TPWD noted that there is an error in the heading numbering in 

section 4.5.1.  

The headings in section 4.5.1 of the FEIS have been updated.  
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VEG-06 FWS clarifies that although the DEIS states that “vegetation 

clearing would reduce suitable cover, nesting, and foraging habitat 

for some wildlife species; however, dredging of the maneuvering 

basin would restore tidal connectivity to the tidal flats north of the 

Project site, improving habitat for aquatic species as well as 

shorebirds,” Texas LNG would still be clearing different types of 

terrestrial habitat and creating aquatic and shorebird habitat, still 

resulting in the loss of terrestrial habitat.  

Comment noted.  Loss of terrestrial habitat is discussed throughout the FEIS in 

sections 4.5, 4.6.1, and 4.13. 

VEG-07 Regarding the septic system and leaching field referenced in 

section 4.3.2.3, the FWS stated that they are concerned about the 

effects of the operation of the septic system on vegetation and 

habitats adjacent to the leaching field.  The FWS recommends that 

this system’s location and operation be addressed in detail in the 

DEIS. 

The figure 2.2-1 has been updated to more clearly identify the location of the septic 

system and leaching field.  As depicted on this figure, the leaching fields would be 

contained within the permanent facility boundary.   

VEG-08 The FWS noted a discrepancy between the acreage presented in 

section 4.5.2 and the acreage presented in table 4.0-1 of the BA.  

We did not find a discrepancy between acreages presented in section 4.5.2 and in 

table 4.0-1 of the BA.  It should be noted, that section 4.5.2 of the FEIS is presenting 

Project impacts on vegetation; whereas, table 4.0-1 of the BA is quantifying habitat 

impacts.  As such, section 4.5.2 of the FEIS does not include impacts on open water, 

which is included as a habitat type in table 4.0-1 of the BA.  

VISUAL RESOURCES  

VIS-01 General comments regarding impacts on the viewshed. Impacts on the viewshed, including visual simulations of the Project facilities from 

various observation points are discussed in section 4.8.5 of the FEIS.  

VIS-02 We received a comment from the NPS in which they state that the 

area to the east of the Palo Alto Battlefield NHP and to the north of 

Palmito Ranch Battlefield NHL is largely undeveloped and 

relatively unchanged since the mid-nineteenth century, when these 

two battles occurred. The NPS contends that the area is a flat, 

broad coastal plain that fluctuates in elevation between just above 

mean sea level to about 20-25 feet above mean sea level and that 

structures associated with Project would be highly visible on the 

flat landscape of the Rio Grande Delta. 

Comment noted.  Impacts on visual resources associated with the Project are 

discussed in section 4.8.5.  
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VIS-03 We received a comment from the NPS in which they propose that 

Texas LNG paints the elevated structures at the Project site colors 

compatible with the landscape to reduce impacts to the viewshed 

from the Palmito Ranch Battlefield NHL.  The NPS suggests that 

Texas LNG use a selection from the Bureau of Land Management 

color palette developed for viewshed mitigation of oil and gas 

facilities. The NPS also recommends adopting FAA minimum 

night aircraft warning lighting for tall structures and the use of 

white strobe lights in place of red and white or orange paint 

schemes for daytime visibility. 

FERC considers the paint on the LNG storage tanks to be an engineering 

consideration related to tank design.  Texas LNG has stated that it is necessary to 

paint the storage tanks (the most prominent structures within the viewshed) white 

because it is the most effective color at reflecting solar radiation.  Texas LNG stated 

that white would limit the surface temperature of the tanks thereby limiting the LNG 

from absorbing solar energy.  Texas LNG also stated that the FAA has prescriptive 

coloring for the flare stacks.   

VIS-04 We received a comment from the NPS suggesting that Texas LNG 

include a site elevation drawing for all structures listed in section 

2.2 and depicted in figure 2.2-1, based on the current level of 

completion (FEED or higher).  The NPS contends that it is difficult 

to fully assess the potential impacts to viewsheds without this 

information.  The NPS further states that these visual impacts 

would be substantially increased if all three proposed LNG 

terminal projects are permitted to be constructed and operated. 

Site elevations for all Project areas are presented in figure 2.5.1-1.  In addition, 

visual simulations are provided in section 4.8.5 of the FEIS. 
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VIS-05 We received a comment from the NPS that they anticipate 

increased light intrusion to the night skies at both battlefields 

during the construction and operation phase of the three proposed 

LNG projects.  The NPS states that not only do these sound and 

light impacts adversely impact the visitor experience at these 

battlefields, they can also have adverse impacts on the natural 

resources the park is charged with managing. The NPS said that 

they appreciate the commitments by Texas LNG to minimize 

visual impacts from lighting by utilizing shielded lights, designs to 

minimize glare, and timers and motion detection sensors where 

feasible. Where feasible, the NPS also suggests the use of lighting 

plans, incorporating best practice lighting recommendations 

including lighting only where needed; consideration of alternatives 

such as retro-reflective or luminescent markers to improve contrast 

and reduce need for lighting; light only when it is needed (i.e., 

personnel are present); use sensors and timers to make sure 

lighting is not left on unnecessarily; use lights of proper design, 

shielded and placed to eliminate uplight and reduce glare for 

workers (see IES TM-15-11 Addendum A - BUG ratings); select 

lamp spectrum in consideration of wildlife (use of warmer colors 

with less blue light typically reduces wildlife impacts and 

disability glare for workers); when possible, avoid unnecessary 

flaring of gas at night (ground flares with visual barriers produce 

lower visual impacts than elevated stacks); and for flare stacks that 

require aviation lights at night, lower impact flashing red lights 

rather than strobe lights are preferred. 

Texas LNG has committed to implement these recommendations where feasible and 

where compatible with the necessary safety and security measures. Texas LNG also 

committed to discussing lighting and marking for aircraft warning lights with the 

NPS and FAA prior to final design.  Section 4.6.1.2 has been updated to include this 

commitment.  In section 4.12.6, we recommend that Texas LNG file lighting 

drawings that show the location, elevation, type of light fixture, and lux levels of the 

lighting system and demonstrate compliance to API 540 and illustrate provide 

illumination adequate coverage for along the perimeter of the facility and along 

paths/roads of access and egress to facilitate security monitoring and emergency 

response operations.  

VIS-06 We received a comment from NPS requesting the anticipated 

height of the equipment associated with LNG carrier loading, 

including the loading arms, and LNG vessels. Given the estimated 

74 vessel trips anticipated per year, the NPS contends that the 

visibility of the LNG carriers from the designated Palmito Ranch 

Battlefield NHL and Palo Alto Battlefield NHP sites should be 

analyzed. 

Texas LNG stated that the maximum height of ships that would be calling on the 

LNG terminal would be 175 feet above the water, with the cargo containers at 

approximately 75 feet above the water.  Section 4.8.5 has been updated to include 

this information.  As discussed in section 4.9.6.2, LNG carriers would call at the 

LNG terminal six times per month.  As such, the elevated flare and storage tanks 

would be the most prominent structures within the viewshed associated with the 

Project, as they would be permanent, rather than intermittent.  Visual simulations 

provided in section 4.8.5 depict the anticipated viewshed impacts resulting from 

these structures on the Palo Alto Battlefield NHP and Palmito Ranch Battlefield 

NHL.  

H-94



Table H-2 

Responses to Comments on the Draft EIS 

Comment Code Comment Summary Response 

WETLANDS 

WET-01 Many commenters provided statements that the placement of 

workspace and access roads are unacceptable.  Some commenters 

assert that Texas LNG is requesting deviations from the FERC 

Procedures to place temporary workspace in wetlands.   

Our Procedures state that the project sponsor (i.e., Texas LNG) shall file for review 

and written approval justification for each extra work area with less than 50-foot 

setback from wetland boundaries.  All of these areas are identified in section 4.4.3 of 

the FEIS; however, justification was inadvertently omitted in table 4.4.3-1 for one 

workspace in the DEIS.  Table 4.4.3-1 has been updated in the FEIS to provide 

justification for all proposed deviations to the FERC Procedures.  As stated in the 

FEIS, we have reviewed Texas LNG's justification and proposed compliance 

measures for these areas and find them adequately justified.  As demonstrated in 

table 4.8.1-1 of the FEIS, no access roads are proposed within wetlands.  

WET-02 Comments from individuals as well as the Sierra Club, Friends of 

the Laguna Atascosa NWR, and Friends of the Wildlife Corridor, 

state that the mitigation plan for wetland impacts proposed by 

Texas LNG is inappropriate because it proposes preservation of 

wetlands currently under an easement with the FWS, rather than 

the creation or enhancement of wetlands.  Several individuals state 

that the mitigation plan proposed by Texas LNG violates the "no 

net loss" provision of Section 404 of the Clean Water Act.   

Friends of the Laguna Atascosa NWR assert that alternative 

mitigation measures should be requested by FERC.  We also 

received comments indicating that Texas LNG has not 

demonstrated that the land proposed for preservation is available 

for purchase.  TPWD also commented that Texas LNG should 

demonstrate that impacts have been avoided and minimized to the 

greatest extent practicable and develop a compensatory mitigation 

plan that fully offsets impacts on regionally important aquatic 

resources.   

The approval of mitigation under Section 404 of the Clean Water Act is under the 

jurisdiction of the COE.  The COE sent a letter to Texas LNG on December 9, 2018 

stating that the mitigation plan should include restoration, creation, and/or 

enhancement of aquatic resources and should not rely only on preservation of 

existing aquatic resources.  If the Project is approved, Texas LNG would not be 

permitted to begin construction until all federal approvals and authorizations, 

including the mitigation plan as part of the Section 404 permit, are complete.  

WET-03 General comments regarding wetland impacts.  Impacts on wetlands as a result of the Project are discussed in section 4.4 of the 

FEIS.  

WET-04 One commenter asserts that the pipeline that would deliver natural 

gas to the Project would have greater wetland and other aquatic 

impacts than the LNG terminal.   

As presented in table 4.13.2-1, the non-jurisdictional natural gas pipeline is 

anticipated to impact 56.3 acres of wetlands; whereas, the Project would impact 45.2 

acres; however, the impacts associated with the pipeline would likely be temporary.   
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WET-05 One commenter states that discussion and proposed restoration of 

wetland habitats presented in the EIS cannot be reversed by 

reseeding.  The commenter states that seeding is not the preferred 

method of restoration in wetlands.   

Texas LNG's Environmental Construction Plan states that seeding would not be 

conducted in wetlands.  Rather, wetlands would be allowed to naturally revegetate.  

Texas LNG would be required to monitor temporarily disturbed areas following the 

completion of construction.  If revegetation is unsuccessful, Texas LNG would be 

required to prepare and implement a remedial revegetation plan.  In addition, Texas 

LNG would be required to adhere the measures outlined in its Section 404 permit, if 

approved, regarding wetland impacts. 

WET-06 One commenter contends that per the Mitigation Rule, if 

mitigation by preservation is proposed the EIS should present 1) a 

detailed argument as to why it is an acceptable alternative to the 

creation or enhancement of wetlands, and 2) a detailed argument to 

support the idea that the proposed preservation tracts are under 

clear unregulated threat.  The commenter also asserts that the area 

proposed for preservation must preserve the same type of wetlands 

that would be impacted and that the proposed preservation area 

appears to only contain shallow open water.  

The approval of mitigation under Section 404 of the Clean Water Act is under the 

jurisdiction of the COE.  The COE sent a letter to Texas LNG on December 9, 2018 

stating that the mitigation plan should include restoration, creation, and/or 

enhancement of aquatic resources and should not rely only on preservation of 

existing aquatic resources.  If the Project is approved, Texas LNG would not be 

permitted to begin construction until all federal approvals and authorizations, 

including the mitigation plan as part of the Section 404 permit, are complete.  

WET-07 One commenter states that Texas LNG proposes to trench through 

wetlands that Valley Crossing crossed via HDD for the non-

jurisdictional pipeline and that this does not demonstrate avoiding 

and minimizing impacts.   

FERC has no siting authority for intrastate natural gas pipelines, including the non-

jurisdictional natural gas pipeline proposed to deliver gas to the Project.  As such, 

FERC cannot direct construction procedures that are used for non-jurisdictional 

facilities.  Texas LNG submitted the non-jurisdictional natural gas pipeline impacts 

to the COE for permitting under Section 404 of the Clean Water Act.  As the 

regulatory authority for Section 404 of the Clean Water Act, the COE would review 

the pipeline impacts as part of its permit process to determine if impacts on wetlands 

have been adequately minimized.  

WET-08 One commenter suggests that only a completed and widened 

wildlife corridor would mitigate the impacts of the Project.  The 

commenter asserts that Texas LNG should purchase 200 more 

acres of land with wetlands between the Bahia Grande and Laguna 

Atascosa NWR and restore the areas with plantings in coordination 

with local conservation groups.  The commenter also indicates that 

removal of portions of the border wall are necessary to offset 

impacts from the Project.   

Upland habitats, including lomas, where most of the impacts from the Project would 

occur, are not protected; therefore, mitigation of these habitat is not required.  The 

COE is responsible for determining appropriate mitigation requirements to offset 

impacts on waters of the U.S. in accordance with Section 404 of the Clean Water 

Act.  The COE sent a letter to Texas LNG on December 9, 2018 stating that the 

mitigation plan should include restoration, creation, and/or enhancement of aquatic 

resources and should not rely only on preservation of existing aquatic resources.  To 

date, Texas LNG has not filed its revised mitigation plan to offset impacts on waters 

of the U.S.  As stated in response to comment TES-05, mitigation of TES habitat, if 

necessary, would be determined in coordination with the FWS as part of the Section 

7 process.    
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WET-09 One commenter states that wetlands are not wet 365 days a year 

and that in the Project region, there are often prolonged periods 

where wetlands are dry.  The commenter suggests that because the 

coastal wetlands are so extensive, the portion of the FERC 

Procedures that requires Texas LNG to "install sediment barriers 

and relocate hydrostatic test manifolds outside wetlands to the 

maximum extent practicable is impossible."   

Texas LNG delineated wetlands within the Project site in accordance with the COE's 

guidance and protocols.  Large portions of the site do not meet the criteria of a 

wetland and are considered uplands by the COE as well as FERC.  Therefore, it is 

feasible that Texas LNG could adhere to our Procedures without modifications, 

including installation of sediment barriers and hydrostatic test manifolds outside of 

wetlands. 

WET-10 FWS states that Rio Grande LNG also proposes to use the Loma 

Preserve for wetland preservation mitigation and recommends that 

FERC clarifies which entity has an agreement with the BND to use 

the area as mitigation.  

The approval of mitigation under Section 404 of the Clean Water Act is under the 

authority of the COE.  The COE sent a letter to Texas LNG on December 9, 2018 

stating that the mitigation plan should include restoration, creation, and/or 

enhancement of aquatic resources and should not rely only on preservation of 

existing aquatic resources.  If the Project is approved, Texas LNG would not be 

permitted to begin construction until all federal approvals and authorizations, 

including the mitigation plan as part of the Section 404 permit, are complete.  

WET-11 The DEIS concludes, in essence, that impact to wetlands will be 

fully mitigated because the Army Corps of Engineers will require 

such mitigation as a condition of approval.  NEPA prohibits 

passing the buck in this manner.  Further the Sierra Club suggests 

that the 56.3 acres of wetlands impacted by the non-jurisdictional 

pipeline should be mitigated.  

The approval of mitigation under Section 404 of the Clean Water Act is under the 

authority of the COE. FERC has no authority to approve or require mitigation for 

wetland under Section 404 of the Clean Water Act.  Further, as the pipeline is FERC 

non-jurisdictional, FERC cannot require mitigation.  

WILDLIFE  

WILD-01 General comments regarding impacts on wildlife, including habitat 

loss and impacts on NWRs. 

Impacts on wildlife, including habitat loss associated with the Project are discussed 

in section 4.6.1 of the FEIS.  

WILD-02 One commenter expressed concerns regarding the impacts on the 

resident dolphin population.  

Impacts on dolphins and other marine mammals in the Project area are discussed in 

section 4.7.2.2 of the FEIS. 

WILD-03 Many commenters contend that wildlife habitat permanently 

impacted by the Project should be mitigated.   The Sierra Club 

suggests that Texas LNG in coordination with the other LNG 

projects in the area, make a coordinated effort to conserve lands 

north of the shipping channel to enlarge, enhance, or connect now-

separated tracts of the Laguna Atascosa NWR.   

Upland habitats, including lomas, where most of the impacts from the Project would 

occur, are not protected; therefore, mitigation of these habitat is not required.  A 

mitigation plan for impacts on wetlands is currently under development. 
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WILD-04 Several commenters state that the location of the Project further 

segments habitat in the region and will impact wildlife migration 

between the Laguna Atascosa NWR and the Lower Rio Grande 

NWR.  In addition, some commenters contend that the Project is in 

conflict with regional, state, and national efforts to restore habitat.   

Regarding the assertion that the Project would further segment habitat and limit 

migration of wildlife between the Laguna Atascosa NWR and the Lower Rio Grande 

NWR, we agree.  The FEIS discusses the impacts of the Project on habitat loss and 

fragmentation in the BA provided in appendix C and in section 4.6.1.2. In addition, 

as discussed in response to comment TES-10, the FEIS has been updated to clarify 

that ocelots, while not physically prevented from using the Project site, would not be 

expected to use the site following construction of the Project.  Regarding the 

statement that the Project is in conflict with regional, state, and national efforts to 

restore habitat, the Project is sited on private land owned by the BND and zoned for 

industrial use.  

WILD-05 One commenter contends that Texas LNG has not provided 

documentation of review and comment of the Migratory Bird Plan 

by the FWS and that the plan should have been included in the 

DEIS. Friends of the Wildlife Corridor similarly contend that the 

Migratory Bird Plan should be finalized and included in the EIS 

for public review and comment, not before construction.   

We acknowledge that Texas LNG has not provided documentation of review and 

comment of the Migratory Bird Plan by the FWS in section 4.6.1.3 of the FEIS and 

recommend that Texas LNG consult with FWS to develop a revised Migratory Bird 

Plan that addresses TPWD and FWS recommendations.  Regarding the opportunity 

for the public to review and comment on the plan, see response to comment 

GEN-04.   

WILD-06 Comment that the overhead power line along SH 48 would cause 

significant visual and wildlife impacts and that these impacts 

should be addressed in the EIS.  The TPWD also provided a 

comment in which they recommend that potential impacts from the 

electric transmission line be evaluated in the FEIS, including 

consideration of collision impacts, habitat impacts due to right-of-

way clearing, migratory bird nest impacts, and implementation of 

Avian Power Line Interaction Committee Best Management 

Practices to minimize potential bird-transmission line collisions.   

As stated in response to comment GEN-34, impacts associated with the non-

jurisdictional electric transmission line are discussed in section 1.4 (location and 

land requirements) and section 4.13 (contribution to cumulative impacts).  FERC 

does not have siting or design authority over the non-jurisdictional electric 

transmission line and does not have the authority to require the entity that constructs, 

owns, and operates it to implement certain voluntary best management practices.  
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WILD-07 TPWD provided additional measures to reduce impacts from 

facility lighting on wildlife.  TPWD recommends that down-

shielded lights be mounted as low as possible to further reduce the 

amount of glare and light visible to animals in the area.  TPWD 

provides reference to a recent study (Longcore and Rich, 2016) 

that determined that the use of LED lighting in outdoor 

applications may increase potential negative impacts on wildlife.  

TPWD further states that light emitted at 589 nanometers has been 

determined to provide effective vision for humans while 

minimizing the amount of interference with some nocturnal 

species.  TWPD recommends using bulbs with long wavelengths 

(e.g., amber) which are the lowest possible lighting level consistent 

with both human safety and reduction of potential negative impacts 

on wildlife.  If LED lights must be used, TPWD recommends that 

for a portion of the night (e.g., midnight to 5 am) the lights are 

minimally dimmed or turned off, if possible.  Also, if full-spectrum 

LED lighting is required, the lowest possible color temperature is 

recommended (i.e., use colors in consideration of wildlife). 

See response to comment VIS-05. 

WILD-08 TPWD recommends that Texas LNG maintain a 150-foot buffer 

around active nests identified during pre-construction surveys, 

rather than the 30 feet that Texas LNG proposes.   

Section 4.6.1.3 has been updated to clarify that Texas LNG confirmed that they 

would implement a 150-foot buffer around active nests identified in the Project area 

for Birds of Conservation Concern and would consult further with the TPWD and 

FWS to determine an appropriate buffer for other species.  

WILD-09 We received a comment from TPWD that states that the FWS 

issued an updated Recommended Best Practices for 

Communication Tower Design, Siting, Construction, Operation, 

Maintenance, and Decommissioning in April 2018.  TPWD 

recommends that FERC review the more recent FWS 

recommendations and revise the FEIS, if needed.  TPWD also 

recommends reviewing the Federal Communications Commission 

2017 publication on Opportunities to Reduce Bird Collisions with 

Communications Towers While Reducing Tower Lighting Costs.  

The FEIS has been updated to note that the FWS issued an updated Recommended 

Best Practices for Communication Tower Design, Siting, Construction, Operation, 

Maintenance, and Decommissioning in April 2018.  As indicated in the 2018 

Recommended Best Practices for Communication Tower Design, Siting, 

Construction, Operation, Maintenance, and Decommissioning, these 

recommendations were updated to include measures included in the Federal 

Communications Commission 2017 publication on Opportunities to Reduce Bird 

Collisions with Communications Towers While Reducing Tower Lighting Costs. 
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WILD-10 The FWS commented that while the DEIS states that “wildlife 

displaced from the Project site during construction and operation 

could relocate to the NWR increasing competition for resources,” 

displaced animals would likely be lost. Terrestrial species like the 

Texas tortoise and others may not move fast enough during habitat 

clearing and most species will not be able to cross SH 48 safely 

due to Jersey barriers, increased traffic, and no wildlife crossings. 

Sections 4.6.1.2, 4.6.1.3 and the Executive Summary have been updated to clarify 

that many species would not be able to successfully relocate due to hazards and/or 

physical barriers. 
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4-80, 4-337, 5-406, 5-407, 5-429 

State Historic Preservation Office (SHPO), xvii, 1-24, 4-176, 4-182, 4-183, 5-430 

State Implementation Plan (SIP), xvii, 1-11, 4-187, 4-195 

State-listed species, ES-9, 4-58, 4-88, 4-95, 4-101, 5-413 

Stormwater, ES-2, 2-1, 2-12, 2-18, 4-7, 4-17, 4-18, 4-27, 4-28, 4-29, 4-67, 4-78, 4-255, 4-338, 
4-339, 4-340, 4-343, 5-407 

Tax revenue, 1-14 

Temporary workspace, 1-1, 2-12, 2-17, 2-18, 2-28, 4-8, 4-40, 4-52, 4-63, 4-102, 4-107, 4-336, 
4-341, 4-344 

Texas ayenia, ES-8, 4-93, 5-412 

Texas Commission on Environmental Quality (TCEQ), xviii, 1-11, 1-26, 4-15, 4-16, 4-17, 4-20, 
4-22, 4-64, 4-185, 4-186, 4-188, 4-189, 4-192, 4-194, 4-196, 4-206, 4-209, 4-379 

Texas Department of Transportation (TXDOT), xviii, 1-21, 4-166, 4-167, 4-168, 4-202, 4-321, 
4-324, 4-325 

Texas horned lizard, 4-51, 4-99 

Texas indigo snake, 4-51, 4-99 

Texas Parks and Wildlife Department (TPWD), xviii, 2-16, 4-42, 4-43, 4-45, 4-49, 4-50, 4-51, 
4-54, 4-58, 4-59, 4-62, 4-63, 4-64, 4-66, 4-77, 4-95, 4-96, 4-97, 4-99, 4-101, 4-102, 4-117, 
4-118, 4-171, 4-354, 4-355, 5-409, 5-413, 5-429, 5-430 

Texas tortoise, 4-52, 4-99, 4-101 

K-7



 

Total suspended solids (TSS), xviii, 4-20, 4-22, 4-23, 4-68, 4-82 

Tribes, ES-3, 18, 1-12, 1-16, 4-176, 4-177, 4-179, 4-180, 4-183, 5-416, 5-430 

U.S. Army Corps of Engineers (COE), viii, xiii, ES-1, ES-5, 1-4, 1-7, 1-11, 1-12, 1-25, 2-25, 2-26, 
2-28, 3-9, 3-12, 4-9, 4-11, 4-12, 4-16, 4-17, 4-18, 4-20, 4-21, 4-22, 4-27, 4-31, 4-32, 4-36, 4-37, 
4-38, 4-40, 4-42, 4-52, 4-69, 4-76, 4-79, 4-85, 4-111, 4-112, 4-113, 4-159, 4-168, 4-176, 4-177, 
4-178, 4-183, 4-276, 4-328, 4-329, 4-330, 4-335, 4-338, 4-342, 4-359, 5-405, 5-406, 5-407, 
5-408, 5-430 

U.S. Coast Guard (Coast Guard), v, xiii, ES-1, ES-13, ES-18, 1-4, 1-6, 1-7, 1-8, 1-22, 2-17, 2-25, 
2-29, 2-31, 3-9, 4-26, 4-76, 4-119, 4-169, 4-170, 4-207, 4-208, 4-227, 4-228, 4-229, 4-233, 
4-234, 4-235, 4-236, 4-237, 4-238, 4-239, 4-240, 4-242, 4-243, 4-244, 4-245, 4-255, 4-267, 
4-268, 4-280, 4-281, 4-287, 4-290, 4-301, 4-304, 4-338, 4-340, 4-350, 4-371, 5-405, 5-415, 
5-416, 5-419, 5-433, 5-446 

U.S. Department of Defense (DOD), xiii, 1-16, 1-26, 4-229 

U.S. Department of Energy (DOE), xiii, ES-1, ES-2, ES-17, 1-3, 1-4, 1-5, 1-6, 1-15, 1-16, 3-1, 3-3, 
3-8, 4-229, 4-274, 4-281, 4-318, 5-405, 5-423 

U.S. Department of Transportation (DOT), iv, xiii, ES-13, 1-4, 1-8, 1-9, 2-8, 2-17, 3-9, 4-40, 4-121, 
4-227, 4-228, 4-229, 4-230, 4-231, 4-232, 4-233, 4-245, 4-253, 4-254, 4-255, 4-256, 4-258, 
4-265, 4-268, 4-270, 4-273, 4-274, 4-277, 4-278, 4-279, 4-280, 4-281, 4-284, 4-285, 4-286, 4-
288, 4-303, 4-304, 4-325, 5-405, 5-419, 5-431, 5-432 

U.S. Environmental Protection Act (EPA), xiii, ES-1, ES-3, ES-16, 1-4, 1-11, 1-12, 1-17, 1-25, 
1-26, 4-6, 4-12, 4-13, 4-16, 4-18, 4-20, 4-24, 4-31, 4-74, 4-120, 4-173, 4-174, 4-175, 4-176, 
4-177, 4-185, 4-186, 4-187, 4-188, 4-189, 4-190, 4-192, 4-193, 4-194, 4-195, 4-196, 4-199, 
4-201, 4-204, 4-207, 4-209, 4-210, 4-213, 4-220, 4-277, 4-285, 4-307, 4-372, 4-375, 4-376, 
4-377, 4-385, 4-386, 5-417 

U.S. Fish and Wildlife Service (FWS), xiv, ES-1, ES-6, ES-8, ES-15, ES-18, 1-4, 1-9, 1-10, 1-12, 
1-24, 3-1, 3-10, 3-14, 3-15, 4-37, 4-48, 4-54, 4-55, 4-56, 4-57, 4-58, 4-59, 4-60, 4-61, 4-62, 
4-67, 4-68, 4-86, 4-87, 4-88, 4-89, 4-90, 4-91, 4-94, 4-95, 4-98, 4-114, 4-116, 4-117, 4-120, 
4-176, 4-342, 4-345, 4-346, 4-351, 4-353, 4-354, 4-355, 4-356, 4-357, 5-405, 5-410, 5-412, 
5-413, 5-422, 5-429 

U.S. Geological Society (USGS), xviii, 3-1, 4-1, 4-2, 4-12, 4-32, 4-265, 4-269, 4-271, 4-272, 
4-273, 4-276 

U.S. Global Change Research Program (USGCRP), 4-383 

Underwater noise, ES-7, 4-68, 4-71, 4-74, 4-78, 4-104, 4-221, 4-359, 4-360, 4-361, 4-396, 4-397, 
5-411, 5-429 

Valley Crossing Pipeline (VCP), xviii, 1-17, 1-19, 4-284, 4-285, 4-319, 4-322, 4-334, 4-336, 
4-343, 4-351, 4-353, 4-355, 4-356, 4-357, 4-358, 4-361, 4-363 

Vibration, 4-104, 4-221, 4-226, 4-227, 4-269, 4-387 

Visual resources, ES-4, ES-10, ES-15, ES-18, 1-3, 1-14, 3-2, 3-16, 4-121, 4-122, 4-124, 4-125, 
4-126, 4-127, 4-159, 4-171, 4-306, 4-322, 4-364, 4-366, 4-372, 5-405, 5-414, 5-422, 5-424 

Volatile Organic Compounds (VOCs), 4-184, 4-192 
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Water quality, ES-5, ES-14, 1-11, 1-13, 1-25, 4-15, 4-17, 4-19, 4-21, 4-23, 4-24, 4-25, 4-26, 4-27, 
4-28, 4-30, 4-31, 4-32, 4-75, 4-85, 4-112, 4-159, 4-175, 4-331, 4-338, 4-339, 4-340, 4-341, 
4-342, 4-343, 4-344, 4-347, 4-348, 4-350, 4-359, 5-405, 5-407, 5-408, 5-420, 5-421 

Waterway Suitability Assessment (WSA), xviii, ES-13, 1-6, 1-22, 2-29, 4-237, 4-238, 4-239, 
4-243, 4-304, 5-419 

West Indian manatee, ES-8, 4-92, 4-94, 4-103, 4-104, 4-105, 4-351, 4-361, 5-412 

Wetlands, ES-4, ES-5, ES-9, ES-18, ES-19, 1-3, 1-7, 1-15, 1-16, 1-20, 1-25, 2-17, 2-28, 3-1, 3-10, 
3-14, 3-15, 4-4, 4-8, 4-18, 4-30, 4-31, 4-32, 4-34, 4-36, 4-37, 4-38, 4-40, 4-41, 4-42, 4-49, 4-51, 
4-52, 4-53, 4-61, 4-82, 4-90, 4-96, 4-97, 4-99, 4-100, 4-106, 4-111, 4-306, 4-341, 4-342, 4-343, 
4-357, 4-362, 4-385, 5-408, 5-413, 5-420, 5-424, 5-426 

White-faced ibis, 4-96, 4-97 

White-lipped frog, 4-100 

White-tailed hawk, 4-51, 4-58, 4-97 

Whooping crane, 4-90 

Workforce, 1-14, 2-15, 4-160, 4-161, 4-162, 4-163, 4-164, 4-166, 4-167, 4-197, 4-283, 4-308, 
4-366, 4-367, 4-368, 4-369, 5-415 
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