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Houston Spaceport Environmental Assessment  

Early Coordination Mailing List 

 

Federal 

 

Mr. Daniel Czelusniak 

Federal Aviation Administration 

800 Independence Avenue, SW, Suite 325 

Washington, DC 20591 

 

Ms. Stacey Zee 

Federal Aviation Administration 

801 Independence Avenue, SW, Suite 325 

Washington, DC 20592 

 

Mr. Cameron Bryan 

Federal Aviation Administration 

2602 Meacham Boulevard, Room 610 

Fort Worth, TX 73138 

 

Ms. Teresa Bruner 

Federal Aviation Administration 

2601 Meacham Boulevard 

Fort Worth, TX 76137 

 

Mr. Dean McMath 

Federal Aviation Administration 

2601 Meacham Boulevard, Room 697 

Fort Worth, TX 73137 

 

Mr. Tony Robinson 

Federal Emergency Management Agency 

FRC 800 North Loop 288 

Denton, TX 76209 

 

Mr. Robert Tally 

Federal Highway Administration 

300 E. 8th Street, Room 826 

Austin, TX 78701 

 

 

 

Dr. Ellen Ochoa 

NASA 

2101 NASA Parkway 

Houston, TX 77058 

 

Ms. Tina Norwood 

National Aeronautics and Space 

Administration 

300 E Street SW, Suite 5B11 

Washington, DC 20546 

 

Dr. Roger Zimmerman 

National Oceanic and Atmospheric 

Administration 

4700 Avenue U 

Galveston, TX 77551 

 

Mr. Salvador Salinas 

Natural Resources Conservation Services 

101 South Main Street 

Temple, TX 76501 

 

Col. Richard P. Pannell 

U.S. Army Corps of Engineers 

P.O. Box 1229 

Galveston, TX 77553 

 

Mr. Dan Deerinwater 

U.S. Bureau of Indian Affairs 

P.O. Box 368 

Anadarko, OK 73005 

 

Ms. Jennifer Montoya 

U.S. Bureau of Land Management 

1800 Marquess Street 

Las Cruces, NM 88005 
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Mr. Mark Trevino 

U.S. Bureau of Reclamation 

5316 Highway 290 West, Suite 110 

Austin, TX 78735 

 

Capt. Brian Penoyer 

U.S. Coast Guard 

9640 Clinton Drive 

Houston, TX 77029 

 

CDR Scott E. Langum 

U.S. Coast Guard Air Station Houston 

1178 Ellington Field, Sneider 

Houston, TX 77034 

 

Ms. Barbara R. Britton 

U.S. Department of Housing and Urban 

Development 

801 Cherry Street, Room 2862 

Fort Worth, TX 76102 

 

Mr. Stephen Spencer 

U.S. Department of Interior 

1001 Indian School Road, NW, Suite 348 

Albuquerque, NM 87104 

 

Mr. Mark Briggs 

U.S. Department of Labor 

17625 El Camino Real, Suite 400 

Houston, TX 77058 

 

Ms. Rhonda Smith 

U.S. Environmental Protection Agency 

1445 Ross Avenue 

Dallas, TX 75202 

 

Mr. Ron Curry 

U.S. Environmental Protection Agency 

1445 Ross Avenue, Suite 1200 

Dallas, TX 75202 

 

Mr. Edith Erfling 

U.S. Fish and Wildlife Service 

17629 El Camino Real, #211 

Houston, TX 77058 

 

Mr. Denise Baker 

U.S. Fish and Wildlife Service 

P.O. Box 1306 

Albuquerque, NM 87103 

 

Ms. Liz Agpaoa 

U.S. Forest Service 

1720 Peachtree Road NW 

Atlanta, GA 30309 

 

Ms. Marjorie McColl Petty 

U.S. Health and Human Services 

1301 Young Street, Suite 1124 

Dallas, TX 75202 

Mr. John Wessels 

U.S. National Park Service 

12795 Alameda Parkway 

Denver, CO 80225 

 

The Hon. Randy Weber 

U.S. House of Representatives 

174 Calder Road 

League City, TX 77573 

 

The Hon. Pete Olson 

U.S. House of Representatives 

6302 W. Broadway Street, Suite 220 

Pearland, TX 77581 

 

The Hon. Gene Green 

U.S. House of Representatives 

11811 I-10 East, Suite 430 

Houston, TX 77029 
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The Hon. Steve Stockman 

U.S. House of Representatives 

8060 Spencer Highway, San Jacinto 

College, Building 1, Room 108 

Pasadena, TX 77505 

 

The Hon. John Cornyn 

U.S. Senate 

5300 Memorial Drive, Suite 980 

Houston, TX 77007 

 

The Hon. Ted Cruz 

U.S. Senate 

1919 Smith Street, Suite 800 

Houston, TX 77002 

 

State 

 

Mr. Milton Rister 

Railroad Commission of Texas 

P.O. Box 12967 

Austin, TX 78711 

 

Col. Terence Winkler 

Texas Air National Guard 

14657 Sneider 

Houston, TX 77034 

 

Ms. Ashley K. Wadick 

Texas Commission on Environmental 

Quality 

5425 Polk Street, Suite H 

Houston, TX 77023 

 

Mr. David Brymer 

Texas Commission on Environmental 

Quality 

P.O. Box 13087, MC 206 

Austin, TX 78711 

 

Ms. Kellye Rila 

Texas Commission on Environmental 

Quality 

P.O. Box 13087, MC 160 

Austin, TX 78711 

 

Ms. Jennifer Bailey 

Texas Department of Agriculture 

5425 Polk Street, Suite G-20 

Houston, TX 77023 

 

Dr. Brian Smith 

Texas Department of State Health Services 

5425 Polk, Suite J, MC 1906 

Houston, TX 77023 

 

Mr. David Fulton 

Texas Department of Transportation 

125 E. 11th St. 

Austin, TX 78701 

 

Mr. Michael W. Alford 

Texas Department of Transportation 

P.O. Box 1386 

Houston, TX 77251 

 

Mr. Michael L. Williams 

Texas Education Agency 

1701 N. Congress Avenue 

Austin, TX 78701 

 

Ms. Helen Young 

Texas General Land Office 

P.O. Box 12873 

Austin, TX 78711 

 

Mr. Jeffrey Davis 

Texas General Land Office 

P.O. Box 1675 

Galveston, TX 77553 
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Ms. Tara Ellis Mealy 

Texas General Land Office 

P.O. Box 1675 

Galveston, TX 77553 

 

Mr. Mark Wolfe 

Texas Historical Commission 

P.O. Box 12276 

Austin, TX 78711 

Mr. Carter Smith 

Texas Parks and Wildlife Department 

4200 Smith School Road 

Austin, TX 78744 

 

Ms. Rebecca Hensley 

Texas Parks and Wildlife Department 

1502 FM 517 East 

Dickinson, TX 77539 

 

The Hon. Rick Perry 

State of Texas 

P.O. Box 12428 

Austin, TX 78711 

 

The Hon. Craig Eiland 

Texas House of Representatives 

9702 E.F. Lowery Expressway 

Texas City, TX 77591 

The Hon. Greg Bonnen 

Texas House of Representatives 

174 Calder Road, Suite 116 

League City, TX 77573 

 

The Hon. Dennis Bonnen 

Texas House of Representatives 

122 E. Myrtle 

Angleton, TX 77515 

 

The Hon. Ed Thompson 

Texas House of Representatives 

P.O. Box 2910 

Austin, TX 78768 

 

The Hon. Wayne Smith 

Texas House of Representatives 

909 Decker Drive, Suite 104 

Baytown, TX 77520 

 

The Hon. John E. Davis 

Texas House of Representatives 

1350 NASA Parkway, #212 

Houston, TX 77058 

 

The Hon. Alma A. Allen 

Texas House of Representatives 

10101 Fondren Road, Suite 500 

Houston, TX 77096 

 

The Hon. Carol Alvarado 

Texas House of Representatives 

2900 Woodridge Drive, Suite 305 

Houston, TX 77087 

 

The Hon. Garnet F. Coleman 

Texas House of Representatives 

5445 Almeda, Suite 501 

Houston, TX 77004 

 

The Hon. Sylvia R. Garcia 

Texas State Senate 

5425 Polk Street, Suite 125 

Houston, TX 77023 

 

The Hon. Larry Taylor 

Texas State Senate 

174 Calder Road, Suite 151 

League City, TX 77573 

 

Mr. Denise S. Francis 

Governor's Office of Budget and Planning 

P.O. Box 12428 

Austin, TX 78711 
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Mr. Ray Newby 

Texas General Land Office 

1700 N. Congress 

Austin, TX 78701 

 

Regional 

 

Mr. Jack Steele 

Houston-Galveston Area Council 

P.O. Box 22777 

Houston, TX 77227 

 

Counties 

 

The Hon. Donald "Dude" Payne 

Brazoria County 

P.O. Box 998 

Clute, TX 77531 

 

The Hon. Matt Sebesta 

Brazoria County 

21017 CR 171 

Angleton, TX 77515 

 

The Hon. Stacy L. Adams 

Brazoria County 

P.O. Box 548 

Alvin, TX 77512 

 

The Hon. Ryan Dennard 

Galveston County 

722 Moody, 1st Floor 

Galveston, TX 77550 

 

The Hon. Kevin O'Brien 

Galveston County 

111730 Highway 6 

Sante Fe, TX 77510 

 

The Hon. Stephen D. Holmes 

Galveston County 

9850-A Emmett F. Lowry Expressway, Suite 

A100 

Texas City, TX 77591 

 

The Hon. Ken Clark 

Galveston County 

174 Calder Road 

League City, TX 77573 

 

The Hon. El Franco Lee 

Harris County 

1001 Preston Avenue, Suite 950 

Houston, TX 77002 

The Hon. Jack Morman 

Harris County 

16603 Buccaneer 

Houston, TX 77062 

 

Mr. Mike Talbott 

Harris County Flood Control District 

9900 Northwest Freeway 

Houston, TX 77092 

 

Dr. Umair A. Shah 

Harris County Public Health and 

Environmental Services 

2223 West Loop South 

Houston, TX 77027 

 

Mr. John R. Blount 

Harris County Public Infrastructure 

Development 

1001 Preston, 7th Floor 

Houston, TX 77002 

 

The Hon. Joe King 

Brazoria County 

111 E. Locust Street, Suite 102 

Angleton, TX 77515 
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The Hon. Ed Emmett 

Harris County 

1001 Preston, Suite 911 

Houston, TX 77002 

 

The Hon. Mark Henry 

Galveston County 

722 Moody, Suite 200 

Galveston, TX 77550 

 

Cities 

 

The Hon. Gary Appelt 

City of Alvin 

216 West Sealy 

Alvin, TX 77511 

 

The Hon. Julie Masters 

City of Dickinson 

4403 Highway 3 

Dickinson, TX 77539 

 

The Hon. Kevin M. Holland 

City of Friendswood 

910 South Friendswood Drive 

Friendswood, TX 77546 

 

The Hon. Lewis Rosen 

City of Galveston 

P.O. Box 779 

Galveston, TX 77553 

 

The Hon. Tom Wilson 

City of Hillcrest Village 

P.O. Box 1172 

Alvin, TX 77512 

 

The Hon. Anthony Matranga 

City of Hitchcock 

7423 Highway 6 

Hitchcock, TX 77563 

 

The Hon. Steve Spicer 

City of Jamaica Beach 

5264 Jamaica Beach 

Jamaica Beach, TX 77554 

 

The Hon. Bobby Hocking 

City of La Marque 

1111 Bayou Road 

La Marque, TX 77568 

 

The Hon. Tim Paulissen 

City of League City 

300 W. Walker 

League City, TX 77573 

 

The Hon. Bill Strickland 

City of Liverpool 

P.O. Box 68 

Liverpool, TX 77577 

 

The Hon. Mark Denman 

City of Nassau Bay 

P.O. Box 58448 

Nassau Bay, TX 77258 

 

The Hon. Johnny Isbell 

City of Pasadena 

1211 Southmore 

Pasadena, TX 77502 

 

The Hon. Tom Reid 

City of Pearland 

3519 Liberty Drive 

Pearland, TX 77581 

 

The Hon. Ralph Stenzel 

City of Santa Fe 

P.O. Box 950 

Santa Fe, TX 77510 
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The Hon. Matthew T. Doyle 

City of Texas City 

P.O. Box 2608 

Texas City, TX 77592 

 

The Hon. Floyd H. Myers 

City of Webster 

101 Pennsylvania 

Webster, TX 77598 

 

EFD Tenants 

 

Mr. Robert Amey 

Aerosim Flight Academy 

12711 Blume Avenue, Ellington Field 

Houston, TX 77034 

 

Ms. Helene McCorvey 

Flying Tigers 

12711 Blume Avenue 

Houston, TX 77034 

 

Mr. William E. King 

Southwest Airport Services 

Ellington Field Building 500, 11811 N. 

Brantly Road 

Houston, TX 77034 

 

Mr. Randall L. Reed 

Starbase Jet Charter 

11210 Blume Avenue 

Houston, TX 77034 

 

Ms. Laura Hays 

TrustComm 

11140 Aerospace Avenue 

Houston, TX 7703
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Response Letters Received 

Texas Parks and Wildlife.............................................................................................................................................................A-21 

NASA..................................................................................................................................................................................................A-23 

FEMA..................................................................................................................................................................................................A-24 

Texas Commission on Environmental Quality...................................................................................................................A-27 

USFWS (two letters received)...................................................................................................................................................A-29 

Flying Tigers....................................................................................................................................................................................A-51 

National Park Service...................................................................................................................................................................A-52 

USCG..................................................................................................................................................................................................A-53 

Harris County Public Health and Environmental Services.............................................................................................A-54 

Texas Historical Commission....................................................................................................................................................A-55 

NASA..................................................................................................................................................................................................A-57 

Texas General Land Office.........................................................................................................................................................A-59  
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Texas Parks and Wildlife 
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Texas Parks and Wildlife Continued 
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NASA 
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FEMA 
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FEMA Continued 
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FEMA Continued 
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Texas Commission on Environmental Quality 
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Texas Commission on Environmental Quality Continued 
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U.S. Fish and Wildlife Service 
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U.S. Fish and Wildlife Service Continued 
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U.S. Fish and Wildlife Service Continued 
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U.S. Fish and Wildlife Service Continued 
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U.S. Fish and Wildlife Service Continued 
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U.S. Fish and Wildlife Service Continued 
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U.S. Fish and Wildlife Service Continued 
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U.S. Fish and Wildlife Service Continued 
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U.S. Fish and Wildlife Service Continued 
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U.S. Fish and Wildlife Service Continued 
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U.S. Fish and Wildlife Service Continued 
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U.S. Fish and Wildlife Service 

 

 

  



  E A R L Y  N O T I F I C A T I O N  L E T T E R  

 

 Houston Spaceport Environmental Assessment – Administrative Final  A-41 

U.S. Fish and Wildlife Service Continued 
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U.S. Fish and Wildlife Service Continued 
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U.S. Fish and Wildlife Service Continued 
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U.S. Fish and Wildlife Service Continued 
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U.S. Fish and Wildlife Service Continued 
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U.S. Fish and Wildlife Service Continued 
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U.S. Fish and Wildlife Service Continued 
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U.S. Fish and Wildlife Service Continued 
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U.S. Fish and Wildlife Service Continued 
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U.S. Fish and Wildlife Service Continued 
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Flying Tigers 
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National Park Service 
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U.S. Coast Guard 
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Harris County Public Health and Environmental Services 
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Texas Historical Commission 
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Texas Historical Commission Continued 
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NASA 
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NASA Continued 
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Texas General Land Office 
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Texas General Land Office Continued 
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B.1 Existing Airspace 

Within the United States, airspace is classified as either controlled or uncontrolled. Special-use airspace 

and other airspace areas are additional classifications that can include both controlled and uncontrolled 

segments. 

 

Controlled airspace is airspace of defined dimensions in which air traffic control service is provided to 

aircraft operating under both instrument flight rules (IFR) or visual flight rules (VFR). Controlled airspace is 

a generic term covering Class A, B, C, D, and E airspace. Class G airspace is airspace not designated Class 

A, B, C, D, or E airspace and is not under the jurisdiction of ATC facilities. Table B-1 describes the airspace 

classifications. The following paragraphs describe other airspace designations not defined in Table B-1: 

» Special Use Airspace and Special Assigned Airspace – This airspace is used to confine certain flight 

activities and to place limitations on aircraft operations that are not part of these activities. This 

airspace may be designated as prohibited, restricted, warning areas, alert areas, military operating 

areas, controlled firing areas, and national security areas.  

» Military training routes- these routes are established below 10,000 feet (ft) above mean sea level 

(MSL) for both IFR and VFR operations and for VFR operations at speeds in excess of 250 knots.  

» En route airways and jet routes – Commercial and private aircraft use these established IFR flight 

paths. 

 

Ellington Airport (EFD) is a controlled airfield within Class D airspace, which is in effect 24 hours a day. The 

Class D airspace is defined as the airspace extending upward from the surface to and including 2,000 ft 

MSL within a 4.4-mile radius of EFD and within 1.3 miles each side of the Ellington instrument landing 

system (ILS) localizer north1 course extending from the 4.4-mile radius to 4.6 miles north of EFD2 and 

within 1.3 miles each side of the Ellington ILS localizer south3 course extending from the 4.4-mile radius to 

4.7 miles south of the airport, excluding that airspace within the Houston, Texas, Class B airspace area.. 

Airspace outside of the Class D service area includes the controlled airspace associated with HOU and IAH. 

Figure B-1 shows the airspace near EFD. There are four airports (excluding EFD), thirteen heliports, and 

one ultralight flight park within the operation ROI. 

B.2 Airports and Airspace Impacts 

The following sections describe the potential impacts to airspace, airports, and airport users resulting from 

the implementation of the No Action Alternative or Proposed Action. Analysis of the Proposed Action’s 

impacts on airspace is not required under NEPA; pursuant to FAA Order 1050.1E, airspace is not an 

environmental resource category.  Nevertheless, this section is included as an attachment to this EA in 

order to disclose the potential effect of operating reusable launch vehicles (RLVs) to and from EFD.  

 

Chapter 4 of this EA describes the Proposed Action’s potential environmental impacts of RLVs operating 

within the operation ROI (i.e., to/from the Houston Spaceport).  

                                                      
1 Ellington ILS north localizer is located at latitude 29°37'20"N. and longitude 95°09'52"W. 
2 The Airport is located at latitude 29°36'27"N. and longitude 95°09'32"W. 
3 Ellington ILS south localizer is located at latitude 29°35'22"N. longitude 95°09'50"W. 



A I R S P A C E  A N D  A I R P O R T S  

  Houston Spaceport Environmental Assessment – Administrative Final B-4 

B.2.1 No Action Alternative 

Under the No Action Alternative, the Federal Aviation Administration (FAA) would not issue the Houston 

Airport System (HAS) a launch site operator license at EFD. Construction of associated RLV infrastructure 

(e.g., hangar, taxiway, access road, etc.) would not be developed. In addition, implementation of the No 

Action Alternative would not result in RLV flights to or from EFD. EFD would continue to operator and 

serve forecasted aviation demands. Therefore, the No Action Alternative would not change the 

dimensions or use of the existing airspace. 

 

TABLE B-1 

AIRSPACE CLASSIFICATIONS 

Classification Uncontrolled/ 

Controlled 

Description 

Class A Controlled Within the contiguous United States and including 12 nautical 

miles from the coastline over the oceans, Class A airspace 

extends from 18,000 ft above MSL up to and including 60,000 ft. 

Aircraft must be equipped with a two-way radio capable of 

maintaining communications with air traffic control. All aircraft 

must receive appropriate air traffic control clearance and operate 

under IFR unless otherwise authorized 

Class B Controlled Ranges from the surface to 10,000 ft above MSL surrounding the 

nation’s busiest airports. The dimensions are individually tailored 

to the specific airport, and typically consist of a surface area and 

two or more layers. 

Class C Controlled Ranges from the surface to 4,000 ft above the airport elevation 

and surrounding those airports that have an operational control 

tower, that are serviced by a radar approach control, and that 

have a certain number of IFR operations or passenger 

enplanements. Usually consists of an inner surface area with a 5-

nautical-mile radius, and an outer circle with a 10-nautical mile 

radius that extends from 1,200 ft to 4,000 ft above the airport 

elevation. 

Class D Controlled Ranges from the surface to 2,500 ft above the airport elevation 

and surrounding those airports that have an operational control 

tower. 

Class E Controlled Generally, defined as any controlled airspace that is not Class A, 

B, C, or D and includes airspace above Flight Level 600. 

Class G Uncontrolled Air traffic control does not have responsibility or authority over 

aircraft in Class G airspace; however, most of the regulations 

affecting pilots and aircraft still apply. 

Source: 14 CFR Part 91 
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FIGURE B-1 

AIRSPACE AROUND EFD 
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B.2.2 Proposed Action 

The Proposed Action defines a potential route the Concept X or Concept Z RLV would follow. Airspace 

would be cleared for departure using similar procedures that other IFR flights departing from EFD would 

normally use. The RLV would return to EFD using a similar flight path. Airspace would be cleared for arrival 

using similar procedures that other IFR flights arriving to EFD would normally use. 

 

Airspace - The departure flight path of the RLVs would begin heading south within the Class D airspace of 

EFD, which starts at ground level and extends out for approximately four nautical miles from the center of 

EFD up to an elevation of 2,000 ft above ground level. Upon exiting EFD Class D airspace, the RLV would 

pass through two layers of Class B airspace. This airspace is associated with William P. Hobby Airport 

(HOU), located approximately 15 and 20 nautical miles from the center of HOU and at an elevation of 

2,000 ft MSL to 10,000 ft MSL and 4,000 ft MSL to 10,000 ft MSL, respectively. 

 

The RLVs would continue south for approximately 18 miles until it reached an elevation of approximately 

12,000 ft. The RLV would then bank eastward approximately 16 degrees to the southeast and would 

continue into W-147C and/or W-147-D, as authorized by ATC. At approximately 40,000 ft, the RLV would 

ignite its rockets and continue to climb through Luttrell ATCAA and up to an apogee elevation of 

approximately 350,000 ft. The arrival path of the RLV would follow the same flight path shown in  

Figure B-2.  

 

Extensive coordination between HAS and representatives of the Houston Air Route Traffic Control Center, 

FAA Central Service Center, FAA Air Traffic Control System Command Center, FAA Airports District Office, 

Houston Terminal Radar Approach Control, 147th Reconnaissance Wing, and the National Aeronautics and 

Space Administration are ongoing to establish routes and procedures that would allow for RLVs to safely 

operate in and out of the Houston Spaceport at EFD without adversely affecting urban areas, existing 

airspace conditions, or the neighboring public-use airports. These procedures will be refined prior to RLV 

operations occurring at EFD. 

 

Airport and Airport Users - EFD plays vital roles in the aviation system as military and NASA support and 

general aviation relief. Impacts to these operations under the Proposed Action would be minimal because 

the number of annual operations at EFD would be up to 50 flights per year (50 launches and 50 landings) 

from 2015 to 2019. Assuming spaceport operations began in 2015, the EFD 2004 Comprehensive Master 

Plan Update forecast indicates total operations at EFD, exclusive of RLV operations, would be 167,100 by 

2016, similar to that proposed in 2019. 

 

Thus, the maximum number of 50 flights under the Proposed Action would have a minimal impact to total 

operations at the Airport. However, HAS would closely coordinate scheduled RLV launches with Airport 

tenants and users to ensure operational efficiency. 
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FIGURE B-2 

PROPOSED RLV FLIGHT PATH 
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Pre-Launch Impacts – Aircraft on the ground at EFD would experience minimal interruptions during RLV 

pre-take-off, take-off, and landing operations, as described below for each vehicle type: 

 

» Concept X: The Concept X RLV would roll out of its hangar and receive Jet-A fuel to top off the 

fuel tanks. At this point, there would be no oxidizer on board, so other aircraft operating on the 

ground at EFD would be required to maintain only a 50-foot distance from the RLV, similar to 

conventional aircraft operating practices.  

 

When fueling is complete, the vehicle would taxi to the RP-1 fueling area (which could be as close 

as 25 feet away), and RP-1 fuel would be loaded. At this point, other aircraft would still be 

required to maintain a 50-foot distance from the RLV. The RLV would taxi north from Runway 4-

22 to Taxiway G and then to Taxiway B to access the Oxidizer Loading Area (OLA). The Concept X 

RLV would meet the LOX tanker truck and any required portable fueling and pumping equipment 

at this location. This would require all other aircraft to maintain a safe distance from the RLV. The 

LOX truck and portable equipment would return to storage. Passengers would be loaded onto the 

vehicle and the vehicle would depart to the south on Runway 17R-35L. Runway 4-22 would 

remain open and operational during this time. In the event of inclement weather, the RLV would 

be de-fueled and removed from the runway, and the launch would be cancelled. Once the RLV is 

cleared for takeoff from the OLA, it would taxi onto Runway 17R for immediate departure. At this 

time, the runway is in-use and no other departure or arrival traffic would be allowed to operate at 

EFD. 

 

While the LOX tanker truck is in transit to and from the RLV, it would be required to maintain a 

100-foot distance from all aircraft. 

 

» Concept Z: The Concept Z vehicle would follow similar operational procedures as the Concept X, 

except this vehicle would roll out of its hangar with the HTPB solid fuel installed. The vehicle 

would receive Jet-A fuel in the ramp area to top off the fuel tanks. Also, instead of LOX being 

added, this vehicle would require N2O. 

 

Launch Impacts - Once the Ellington ATCT clears the RLV for takeoff, the vehicle would depart EFD’s Class 

D airspace in the same manner as any other aircraft departing EFD on an IFR flight plan. 

 

RLV Recovery Impacts - The RLV would return to EFD’s Class D airspace under jet power or as a glider to 

be handed off to the Ellington ATCT like any other aircraft. An RLV returning as a glider would utilize the 

HI-TACAN Runway 35L arrival.4 Once the RLV lands, the use of Runway 17R/35L would be temporarily 

suspended until the RLV is removed from the runway. Non-aircraft operations such as towing equipment 

and other required support equipment would be permitted on all other taxiways and aprons not occupied 

by the RLV. Once the RLV is removed from the runway, EFD would resume normal operations. 

 

                                                      
4 A Categorical Exclusion was completed for this approach path and, therefore, was not included in the analysis for this EA. 
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The time between the RLV’s initial contact with the Ellington ATCT on its return, and the termination of the 

RLV’s flight on its designated ramp area, would depend on how quickly spaceport personnel would be 

able to reach the RLV with the required towing equipment. As this time would be minimal, impacts to 

normal operations at EFD would be insignificant. 

 

Nearby Airports - Nominal spaceport operations would not be expected to significantly impact operations 

at nearby airports because the flight route would be carefully coordinated to avoid the airspace of 

publicly owned airports in the area. The only impacts to nearby airports expected as a result of spaceport 

operations would be those related to an RLV emergency landing. If an emergency landing were required, 

ATC would assist the RLV pilot to safely land the RLV.  

 

Figure B-3 shows three nearby airports that could accommodate a potential emergency landing. These 

airports would not be required to alter normal operations during an RLV launch. Normal operations would 

only be interrupted if the RLV pilot in command declared and emergency and required assistance. 

 

If the pilot in command chose to land the RLV at a location other than EFD as a result of a distress 

situation, the RLV would be maneuvered to land at an airport of the pilot’s choice and in coordination 

with Houston ATC. Upon landing, the RLV would likely be disabled and remain on the active runway until 

assistance could be rendered. After landing, all other aircraft would be required to maintain a safe 

distance from the RLV because the vehicle might not have expended all of its fuel.  

 

Spaceport operations at EFD would only impact aircraft operations at nearby airports in the unlikely event 

of an emergency landing. Only licensed RLVs would be permitted to operate from the Houston Spaceport, 

reducing the likelihood that an emergency landing would be required. 
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FIGURE B-3 

POTENTIAL EMERGENCY LANDING AIRPORTS 

 

 



F I N A L  A I R  Q U A L I T Y  A S S E S S M E N T  P R O T O C O L  

  Houston Spaceport Environmental Assessment – Administrative Final C-1 

 

 

APPENDIX C 

FINAL AIR QUALITY ASSESSMENT PROTOCOL



F I N A L  A I R  Q U A L I T Y  A S S E S S M E N T  P R O T O C O L  

  Houston Spaceport Environmental Assessment – Draft C-2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This Page Intentionally Left Blank 



 

 

Final Air Quality Assessment Protocol 

 

for the 

Houston Spaceport  

Environmental Assessment 

Prepared by: 

KB Environmental Sciences, Inc. 

and 

Reynolds, Smith & Hills 
 

 

Prepared for: 

Houston Airport System 

and the 

Federal Aviation Administration 
 

 

 

 
 

September 18, 2014 

 

 

 

 

 



Houston Spaceport Environmental Assessment  

Final Air Quality Assessment   
Protocol   

Contents 
 

1. Introduction .............................................................................................................................. 1 

1.1. Purpose of the Protocol ................................................................................................. 2 

1.2. Project Description ........................................................................................................ 2 

2. Regulatory Background ......................................................................................................... 3 

2.1. Regulatory Agencies ...................................................................................................... 3 

2.2. Regulatory Standards and Criteria for Air Quality ...................................................... 4 

2.3. Attainment/Nonattainment Designations ................................................................... 5 

2.4. State Implementation Plans.......................................................................................... 6 

3. Existing Conditions ................................................................................................................. 6 

3.1. Air Quality Monitoring Data ......................................................................................... 7 

4. Operational Emissions Inventory Approach and Methodology ............................... 7 

4.1. Overall Approach ........................................................................................................... 9 

4.2. Emissions Inventory Methodology ............................................................................... 9 

4.2.1. Criteria Pollutants........................................................................................................ 12 

4.2.1.1. Inventory Scope ........................................................................................................... 12 

4.2.1.2. Models and Methods ................................................................................................... 14 

4.2.1.3. Presentation of Results................................................................................................ 17 

4.2.2. Hazardous Air Pollutants ............................................................................................ 17 

4.2.2.1. Inventory Scope ........................................................................................................... 18 

4.2.2.2. Models and Methods ................................................................................................... 18 

4.2.2.3. Presentation of Results................................................................................................ 18 

4.2.3. Greenhouse Gases ....................................................................................................... 20 

4.2.3.1. Inventory Scope .......................................................................................................... 20 

4.2.3.2. Models and Methods ................................................................................................... 21 

4.2.3.3. Presentation of Results................................................................................................ 22 

5. Construction Emissions Inventory Approach and Methodology ........................... 22 

5.1.1. Inventory Scope ........................................................................................................... 22 

5.1.2. Models and Methods ................................................................................................... 25 

5.1.3. Presentation of Results................................................................................................ 27 

6. Clean Air Act Conformity ................................................................................................... 28 

6.1. General Conformity .................................................................................................... 28 

6.2. Transportation Conformity ........................................................................................ 30 

 

Page | i  

  

 



Houston Spaceport Environmental Assessment  

Final Air Quality Assessment   
Protocol   

List of Tables 

Table 1 – Agencies Involved in Air Quality Management in the Houston Area ............................... 5 

Table 2 – National Ambient Air Quality Standards ........................................................................... 6 

Table 3 – Attainment Status for the Houston Area ............................................................................ 7 

Table 4 – Ambient Air Monitoring Data (2010 – 2012) .................................................................... 9 

Table 5 – Reusable Launch Vehicle (RLV) Operational Inputs and Assumptions ........................ 12 

Table 6 – EDMS Surrogate Emissions Information for Carrier Vehicles ....................................... 18 

Table 7 – RLV Fuel Truck Assignments ............................................................................................ 19 

Table 8 – CAP Emissions Inventory Summary ............................................................................... 20 

Table 9 – HAP Emissions Inventory Summary ................................................................................ 22 

Table 10 – GHG Emissions Inventory Summary .............................................................................26 

Table 11 – Construction Emissions Inventory Summary................................................................. 32 

Table 12 – Required Comparisons to the Federally-approved SIP ................................................. 34 

 

 

 

 

List of Figures 

Figure 1 – Spaceport EA Study Area ................................................................................................. 13 

Figure 2 – Proposed Federal Action Construction Elements .......................................................... 24 

Page | ii  

 

 



Houston Spaceport Environmental Assessment  

Final Air Quality Assessment Protocol   

Page | 1  

 

1. Introduction 

 

Serving as the Project Sponsor, the Houston Airport System (HAS) is proposing a range 

of improvements (i.e., the “Proposed Action”) at Ellington Airport (EFD) located in 

Houston, Texas. The Proposed Action consists of FAA approval for airport development 

and issuance of licenses and permits needed to operate horizontally-launched and 

horizontally-landing commercial spacecraft at the proposed Houston Spaceport at EFD.  

 

The HAS is preparing an Environmental Assessment (EA) for this action in accordance 

with the National Environmental Policy Act (NEPA). The EA will evaluate a range of 

potential environmental impacts, including impacts related to ambient air quality and 

climate change, attributable to the construction and operation of the Houston Spaceport. 

The air quality assessment will be conducted following Federal Aviation Administration 

(FAA) guidelines including Order 1050.1E Change 1, Environmental Impacts: Policies 

and Procedures (Appendix A, Section 2, Air Quality); Order 5050.4B, National 

Environmental Policy Act (NEPA) Implementing Instructions for Airport Actions; and 

the Air Quality Procedures for Civilian Airports and Air Force Bases. The majority of the 

technical analysis will be accomplished using the FAA Final Programmatic 

Environmental Impact Statement (F-PEIS) for Horizontal Launch and Reentry of 

Reentry Vehicles, the latest version of the FAA Emissions and Dispersion Modeling 

System (EDMS Version 5.1.4.1), and other U.S. Environmental Protection Agency (EPA) 

approved methods and models. 

 

The focus of the air quality assessment will be on the EPA criteria air pollutants, which 

are carbon monoxide (CO), nitrogen dioxide (NO2), sulfur dioxide (SO2), coarse 

particulate matter less than or equal to 10 microns (PM10), fine particulate matter less 

than or equal to 2.5 microns (PM2.5), and lead (Pb). Ozone-forming (O3) emissions will 

also be addressed through the analysis of the precursors of volatile organic compounds 

(VOCs) and nitrogen oxides (NOx). Hazardous (or “toxic”) air pollutants (HAPs) will 

similarly be evaluated. The assessment will take the form of an emissions inventory – 

both with and without the Proposed Action. Greenhouse gases (GHG) emissions 

attributable to the Proposed Action will also be addressed.  

 

Dispersion modeling of criteria air pollutants and National Ambient Air Quality 

Standards (NAAQS) will not be conducted. At the time when this project was initiated, 

the Air Quality Procedures for Civilian Airports and Air Force Bases states that 

atmospheric dispersion modeling is not considered for actions at airports with fewer than 

2.6 million annual passengers and/or 180,000 General Aviation (GA)/Air Taxi 

Operations. Per the FAA Terminal Area Forecast (TAF), EFD is forecast to have 0.001534 

million annual passengers in both 2015 and 2020. Similarly, the level of GA/Air Taxi 
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Operations during these years is forecast to be 96,635. Both of these values are beneath 

the atmospheric dispersion modeling threshold provided in FAA guidance. Therefore 

dispersion modeling is not considered. 

The results of the criteria air pollutants emissions inventory will be compared to 

appropriate federal Clean Air Act (CAA) General Conformity Rule applicability 

thresholds. The overall goal is to help ensure that the Proposed Action would be 

constructed and operated in compliance with NEPA, the State Implementation Plan (SIP) 

and other applicable federal, state and local air quality regulations. 

1.1. Purpose of the Protocol 

This document, referred to as the Air Quality Assessment Protocol, outlines and describes 

the overall technical approach and methodology for conducting the air quality analysis 

for the Houston Spaceport EA. The primary objective for producing this protocol is to 

advise air quality regulatory agencies of the analysis and methodology and receive their 

concurrence. This will help ensure that work is completed in an acceptable manner and 

the Proposed Action will comply with applicable federal, state, and local air quality 

regulations. 

The information provided in this document should be treated as a synopsis of the 

technical approach of the air quality assessment in which results of the analysis will be 

described in the Draft EA, Final EA, and any accompanying Air Quality Technical 

Appendices. 

1.2. Project Description 

The scope of the Proposed Action includes the following landside and airside development 

features, all of which will be addressed in the air quality assessment of the Proposed 

Action and are discussed in greater detail within Protocol Sections 4 and 5: 

� 

� 

Hangar/Processing Facility and Apron Construction: The Proposed Action 

includes the landside development of an initial hangar/processing facility and 

apron area. The dimensions of the hangar/processing facility are 200’ x 230’. 

Adjacent to the hangar/processing facility would be a 220’ x 500’ apron area. The 

location of the initial hangar/processing facility is southeast of Runway 4-22. 

Propellant and Oxidizer Storage and Fueling: Oxidizers and propellants needed to 

support horizontally-operating commercial spacecraft would be stored adjacent to 

the existing fuel storage facility and/or stored offsite and delivered via tanker 

truck. No new fuel farms or onsite storage tanks would be required to support the 



Houston Spaceport Environmental Assessment  

Final Air Quality Assessment Protocol  

 

� 

� 

 

 

Page | 3  

 

 

Proposed Action, although the Proposed Action does include installation of a fuel 

truck parking area in the southwest corner of the airport and a temporary oxidizer 

storage area south of Runway 4-22. Four 75’ x 75’ concrete pads are proposed in 

order for the safe temporary storage of the oxidizer. As many as ten Hybrid Rocket 

Motor casings containing solid propellants, weighing up to 3,000 lbs. each, could 

be stored in the hangar/processing facility described above. 

Oxidizer Loading Area Construction: The Oxidizer Loading Area (OLA) is a 150’ x 

150’ concrete pad to be located along Taxiway B in between Runway 17R-35L and 

Runway 17L-35R.  

Airside Modifications and Connected Actions: Other activities necessary to 

support the Proposed Action include: (1) the construction of a 1,000’ taxiway from 

the proposed apron area to the existing airfield system; (2) pavement repair to 

Taxiway D; (3) construction of a 220’ access roadway to the Oxidizer Storage Tank 

Pad; construction of a 200’ x 70’ vehicle parking area; (4) construction of a 1,270’ 

access road and (5) installation of fencing and stormwater treatment areas. 

 

2. Regulatory Background 

 

2.1. Regulatory Agencies 

 

On the national level, the EPA establishes clean air goals and sets unified air quality 

standards under the federal CAA. Throughout Texas and within the Houston area, the 

achievement of these goals and enforcement of these standards is delegated primarily to 

the Texas Council on Environmental Quality (TCEQ) and the Houston-Galveston Area 

Council (H-GAC). 

 

The HAS is responsible for the overall management of air quality at the three airports 

under its jurisdiction, comprising EFD, George Bush Intercontinental Airport (IAH), and 

William P. Hobby International Airport (HOU). However, as the lead Federal Agency for 

the Houston Spaceport EA, the FAA is primarily responsible for assessing the air quality 

impacts for the Proposed Action in accordance with NEPA and the General Conformity 

Rule of the CAA. As the region’s Metropolitan Planning Organization (MPO), the H-GAC 

takes the lead role in the region’s highway planning, transit planning, and demonstration 

of Transportation Conformity with respect to the CAA. The Federal Highway 

Administration (FHWA) and Texas Department of Transportation (TxDOT) may support 

the H-GAC in the assessment of air quality impacts associated with surface transportation 

facilities throughout Houston, including the Transportation Conformity Rule of the CAA.   
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Table 1 provides a summary listing of these federal, state and local agencies’ roles and 

responsibilities as they potentially apply to the Houston Spaceport EA air quality 

assessment. 
 

Table 1 – Agencies Involved in Air Quality Management in the Houston Area 

Agency Roles and Responsibilities 

U.S. Environmental Federal agency – Sets national clean air policies under the federal 
Protection Agency CAA; promulgates the NAAQS; reviews and approves SIPs.  Also 
(EPA) regulates aircraft emissions.  Texas is part of EPA’s Region 6, 

headquartered in Dallas, Texas. 

Federal Aviation Federal agency – Responsible for reviewing and approving the 
Administration Houston Spaceport EA under NEPA and ensuring compliance with the 
(FAA) General Conformity Rule of the CAA. The FAA Southwest Regional 

Offices are located in Fort Worth, Texas. 

Federal Highway Federal agency – Responsible for the approval of roadway projects 
Administration under NEPA and the Transportation Conformity Rule of the CAA.  This 
(FHWA) includes working with TxDOT and H-GAC in establishing the 

transportation plans for the Houston area. 

Texas Council on State agency – Implements and enforces air quality programs state-
Environmental wide including those pertaining to ambient air monitoring, stationary 
Quality (TCEQ) source permitting, smoke management, regional haze, and major 

source permitting. Also involved in the development of the SIPs in non-
attainment areas in Texas. Headquartered in Austin, Texas. 

Texas Department of State agency – Works with the FWHA and H-GAC to coordinate the 
Transportation Houston regional components of the transportation plans. 
(TxDOT) Headquartered in Austin, Texas. 

Houston-Galveston Local agency – The H-GAC assists the TCEQ in the SIP preparation 
Area Council  process with regards to development of local control strategies for on-
(H-GAC) road and non-road mobile sources. Takes the lead role in the region’s 

highway planning, transit planning, and demonstration of 
 

Transportation Conformity with respect to the CAA. Headquartered in 
Houston, Texas. 

Houston Airport Local agency - Responsible for the overall management of air quality at 
System (HAS) Ellington Airport, George Bush Intercontinental Airport, and William 

P. Hobby International Airport. 
CAA = Clean Air Act; NAAQS = National Ambient Air Quality Standards; NEPA = National Environmental Policy Act; SIP = State 

Implementation Plan 
Source:  KB Environmental Sciences, 2013. 

2.2. Regulatory Standards and Criteria for Air Quality 

 

In order to protect the public health and environmental welfare from the deleterious 

effects of air pollution, the EPA has established NAAQS for the following six criteria air 

pollutants: CO, Pb, NO2, O3, PM10, PM2.5, and SO2. The current NAAQS are summarized 

on Table 2. 
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Table 2 – National Ambient Air Quality Standards 
Pollutant  Averaging Period  NAAQS 

CO 8-hour1  9 ppm 
 1-hour1 35 ppm 

NO2 1-hour2 100 ppb 
Annual3 53 ppb 

O3 8-hour4 0.075 ppm 
Pb Rolling 3-month5 0.15 µg/m3 

PM2.5 Annual6 12 µg/m3 
24-hour2 35 µg/m3 

PM10 24-hour7 150 µg/m3 
SO2 1-hour8 75 ppb 

3-hour1 0.5 ppm 
ppb = parts per billion ppm = parts per million, µg/m3 = micrograms per cubic 

meter. 
1 Not to be exceeded more than once per year 
2 98th Percentile, averaged over 3 years 
3 Annual mean 
4 Annual fourth-highest daily maximum 8-hr concentration, averaged over 3 

years 
5 Not to be exceeded 
6 Annual mean, averaged over 3 years. 
7 Not to be exceeded more than once per year on average over 3 years 
8 99th percentile of 1-hour daily maximum concentrations, averaged over 3 

years 

Source:  U.S. Environmental Protection Agency 

(http://www.epa.gov/air/criteria.html), 2013.     

2.3. Attainment/Nonattainment Designations 

 

Geographic areas found to be in violation of one or more NAAQS are classified as 

nonattainment areas. Nonattainment designations are sometimes severity based (e.g., 

serious, severe, moderate, marginal) which dictates the deadline (i.e., the attainment 

year) by which the area must be brought back into attainment of a NAAQS. States with 

nonattainment areas must develop a SIP demonstrating how the area will be brought back 

into attainment of the NAAQS within designated timeframes. Areas where concentrations 

of the criteria pollutants are below (i.e., within) the NAAQS are classified as attainment 

areas. Lastly, areas with prior nonattainment status that have since transitioned to 

attainment are known as maintenance areas.  
 

The current attainment/nonattainment designations for the area surrounding EFD (i.e., 

Harris County) are listed on Table 3. As shown, the area is presently in marginal 

nonattainment of the EPA’s 2008 NAAQS for O3. The area is also still considered severe 

nonattainment for the 1997 O3 NAAQS. EPA proposed to revoke the 1997 NAAQS in June 

2013 (78 FR 34178) but until this action is published as a final rule in the Federal Register, 

both the severe and marginal designations apply in Harris County.  
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In addition, the area is technically designated nonattainment of the now historical 1-hour 

O3 standard. After revoking the 1-hour O3 standard, EPA ruled that most areas, including 

Harris County, were no longer subject to the 1-hour standard as of 2005. Nonetheless, per 

the anti-backsliding provisions of the CAA, the area may still be subject to certain federal 

requirements for nonattainment and maintenance areas.1 

 

Table 3 – Attainment Status for the Houston Area 
Pollutant Designation 

Carbon monoxide (CO) Attainment 

Lead (Pb) Attainment 

Nitrogen dioxide (NO2) Attainment 

Ozone (O3), 1-Hour Severe-17 

Ozone (O3), 8-Hour (1997) Severe-15 

Ozone (O3), 8-Hour (2008) Marginal 

Particulate Matter (coarse or PM10) Attainment 

Particulate Matter (fine or PM2.5) Attainment 

Sulfur dioxide (SO2) Attainment 
Source: US Environmental Protection Agency Green Book Nonattainment Areas 

(http://www.epa.gov/airquality/greenbk/), 2013. 

2.4. State Implementation Plans 

 

The current federally-approved O3 SIP for the Houston area is the Houston-Galveston-

Brazoria Eight-Hour (HGB) Ozone Nonattainment Area Reasonable Further Progress 

State Implementation Plan Revision (Rule Log 2006-030-SIP-NR), adopted by TCEQ on 

May 23, 2007 and approved by EPA in April of 2009 (74 FR 18298).  

Since then, the TCEQ has prepared and adopted the HGB Reasonable Further Progress 

State Implementation Plan for the 1997 Eight-Hour Ozone Standard (Rule Log 2009-

018-SIP-NR) and the HGB Attainment Demonstration SIP Revision for the 1997 Eight-

Hour Ozone Standard (Rule Log No. 2009-017-SIP-NR). EPA has recently proposed to 

approve these SIP revisions (78 FR 55029, 78 FR 55037) and once this approval is 

finalized these will become the applicable SIPs for the Proposed Action at EFD. 

3. Existing Conditions 

 

Ambient (i.e., outdoor) air monitoring data closest to EFD is disclosed in this section with 

the aim of comparing pollutant concentrations in the vicinity of the airport with the 

NAAQS. As indicated in Section 1.2 (Project Description), existing airport 

operations at EFD, including those of aircraft, ground support equipment (GSE), motor 

                                                             
1 Codified under 40 CFR 51.905, the anti-backsliding provisions of the CAA prevent the rescission of measures or requirements 

applicable to areas in which a NAAQS is revoked or relaxed by the EPA, such that select requirements continue to apply to an area 
after revocation or relaxation of the NAAQS in question (i.e., the 1-hour O3 NAAQS), if the requirements were applied in the area 
based on the area's prior designation.  
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vehicles and stationary sources, will not change as a result of the Proposed Federal Action. 

Accordingly, a baseline emissions inventory of existing operations will not be prepared in 

support of the Houston Spaceport EA. 

 

3.1. Air Quality Monitoring Data 

 

As required by the EPA, the TCEQ has established and maintains a permanent network 

of air quality monitoring stations throughout the state. These monitors record 

concentrations of pollutants in the ambient (i.e., outdoor) air to gauge compliance with 

the NAAQS. Air quality monitoring data collected at the station closest to the Airport for 

the period of 2010 to 2012 are shown on Table 4. For ease of reference, the applicable 

NAAQS for each monitored pollutant is included. The monitoring station is located 5 

miles to the northeast of the Airport. As shown, violations of the 8-hour O3 NAAQS were 

registered at the monitoring station during this timeframe, consistent with the area’s 

current designation of nonattainment with respect to the 8-hour O3 NAAQS.   

4. Operational Emissions Inventory Approach and Methodology 

 

For the Houston Spaceport EA, criteria air pollutant (CAP), hazardous air pollutant 

(HAP), and GHG emissions associated with the proposed Spaceport’s operation will be 

assessed and pursuant to the NEPA and according to FAA Order 5050.4B 706 f(3).2 The 

Proposed Federal Action’s compliance with the General Conformity Regulations of the 

CAA (40 CFR Part 93) will also be assessed, the details of which are discussed in Section 

6.  

  

                                                             
2 Federal Aviation Administration. FAA Order 5050.4b- National Environmental Policy Act (NEPA) Implementing Instructions for 

Airport Actions. Effective Date April 28, 2006. 
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Table 4 – Ambient Air Monitoring Data (2010 – 2012) 
Site Name and Pollutant Averaging NAAQS Year Exceeds 

Address Period 2010 2011 2012 Average9 NAAQS 
(Dir. from EFD) 

Houston Deer Park #2  CO 8-hour1 9 ppm 0.9 1.0 0.9 NA No 
4514 1/2 Durant St.   1-hour1 35 ppm 1.7 1.5 1.2 NA No 

 (5 miles NE) NO2 1-hour2 100 ppb 41.5 40.3 36.8 39.5 No 
Annual3 53 ppb 17.3 15.7 16.6 NA No 

O3 8-hour4 0.075 0.085 0.083 0.085 0.084 Yes 
ppm 

Pb Rolling 3-month5 0.15 ND 0.02 <0.01 NA No 
µg/m3 

PM2.5 Annual6 12 µg/m3 ND 8.5 10.1 9.3 No 
24-hour2 35 µg/m3 ND 21.3 22.1 21.7 No 

PM10 24-hour7 150 µg/m3 35 41 47 41 No 
SO2 1-hour8 75 ppb 1.4 26.6 22.7 15.6 No 

3-hour1 0.5 ppm 0.001 0.017 0.015 NA No 
ND = no measurement available, NA = not applicable, ppb = parts per billion ppm = parts per million, µg/m3 = micrograms per cubic meter. 

1 Not to be exceeded more than once per year 
2 98th Percentile, averaged over 3 years 
3 Annual mean 
4 Annual fourth-highest daily maximum 8-hr concentration, averaged over 3 years 
5 Not to be exceeded  
6 Annual mean, averaged over 3 years. 
7 Not to be exceeded more than once per year on average over 3 years 
8 99th percentile of 1-hour daily maximum concentrations, averaged over 3 years 
9 Three-year average only reported if applicable to NAAQS evaluation. 

Source:  U.S. Environmental Protection Agency AIRData – Monitor Data Queries 2013; and U.S. Environmental Protection Agency Air Quality System – Detailed AQS Data, 2013.    
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The approach for the Houston Spaceport air quality assessment is consistent with FAA 

Order 1050.1e, Appendix A, Section 2.1.3 The air quality assessment methodology is 

formulated in accordance with the following regulations and guidance and is detailed in 

the following sections: 

 

� FAA Air Quality Procedures for Civilian Airports and Air Force Bases 4; 

� FAA Guidance for Quantifying Speciated Organic Gas Emissions from Airport 

Sources 5; 

� FAA Order 1050.1E, Change 1, Guidance Memo #3 6; and 

� FAA Final Programmatic Environmental Impact Statement (F-PEIS) for 

Horizontal Launch and Reentry of Reentry Vehicles.7 

 

4.1. Overall Approach 

 

The overall air quality approach will reflect the Proposed Action described in Section 1.2 

and will utilize the methodology outlined in the 2005 F-PEIS. Specific assessment 

components include8: 

 

� Operation of “Concept X and Concept Z” Reusable Launch Vehicles (RLV) for 

commercial space flights (and carrier aircraft in the case of Concept Z); and 

� Operation of fuel tanker trucks necessary to supply fuel to the RLVs. 

4.2. Emissions Inventory Methodology 

 

In general terms, an emissions inventory is a quantification of the amount, or weight, of 

pollutants emitted from a source (or combination of sources) over a period of time. The 

outcome is a product of source activity levels (e.g., RLV operations) combined with 

appropriate emission factors (e.g.., grams of pollutant/operation). The results are 

segregated by pollutant type (e.g., CO, NOx, VOC, etc.), emission source (e.g., construction 

equipment, RLV, facility support equipment, etc.) and project milestone year. The data 

are commonly reported in units of tons per year. 

 

                                                             
3 Federal Aviation Administration. FAA Order 1050.1E Change 1- Environmental Impacts: Policies and Procedures. Effective Date 

March 20, 2006. NOTE: Order 1050.1F was published on August 14, 2013 but is still undergoing public comment, and as of 
November 2013 has not been published as a final notice in the Federal Register.  

4 Federal Aviation Administration Office of Environment and Energy. Air Quality Procedures for Civilian Airports and Air Force 
Bases (with Addendum). September, 2004. 

5 Federal Aviation Administration Office of Environment and Energy. Guidance for Quantifying Speciated Organic Gas Emissions 
from Airport Sources version 1. September, 2009. 

6 Federal Aviation Administration. FAA Order 1050.1E, Change 1, Guidance Memo #3: Considering Greenhouse Gases and Climate 
under the National Environmental Policy Act (NEPA): Interim Guidance. Prepared by Thomas Cuddy for Julie Marks. January 
12, 2012. 

7 Federal Aviation Administration Office of Commercial Space Transportation. Final Programmatic Environmental Impact 
Statement for Horizontal Launch and Reentry of Reentry Vehicles. December, 2005. 

8 Motor vehicle traffic associated with worker commutes and RLV passenger trips may also occur but are expected to be of nominal 
contribution to air quality impacts associated with the Proposed Federal Action.  
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Table 5 identifies anticipated RLV operations by concept vehicle type, along with 

emissions that will be considered and atmospheric layer.  CAP, HAP and GHG emissions 

from Jet A combustion will be considered up to the local mixing height for the Houston 

area, which is 3,038 feet based on the nearest upper air meteorological data station 

reported to EPA’s Support Center for Regional Atmospheric Modeling (SCRAM). The 

local mixing height is defined as the vertical extent in the troposphere above which 

emitted pollutants do not mix downward to ground level. According to launch parameters 

described in the F-PEIS for the concept vehicles, oxidizer and propellant combustion do 

not occur until the RLVs exit the lower troposphere, which extends above the local mixing 

height.  

 

Additionally, GHG emissions from propellant and oxidizer combustion during take-off, 

launch and landing will be quantified up to the stratospheric level. Ozone Depleting 

Substance (ODS) emissions to the stratosphere from Concept X and Z vehicles will not be 

addressed because, according to the F-PEIS, neither of these RLV types emit hydrogen 

chloride (HCl) or chlorine ions (Cl-) that would lead to significant impacts related to 

ozone depletion. 

 

Each concept RLV conducts a powered take-off with the capability to propel the concept 

RLV into sub-orbit. The Concept Z RLV consists of the carrier vehicle (e.g., White Knight 

Two) as well as its RLV (e.g., SpaceShip Two). The Concept X RLV is estimated to conduct 

50 takeoffs and 50 landings per year, combusts Jet A during takeoff, combusts RP-1 

propellant and liquid oxygen (LOX) oxidizer during rocket engine launch procedures 

(ignited once the vehicle reaches altitude of its operating area), and relies on jet engine 

power to assist during landing. The Concept Z RLV is similarly estimated to conduct 50 

takeoffs and 50 landings per year, combusts Jet A during takeoff, combusts Hydroxyl-

terminated Polybutadiene (HTPB) propellant and nitrous oxide (N2O) oxidizer during 

rocket engine launch of the RLV at altitude (e.g., Spaceship Two), and the RLV carrier 

vehicle combusts Jet A upon landing.  

 

Based on the description of the concept vehicles to be used at the Houston Spaceport, and 

consistent with the 2005 F-PEIS, emissions to the mesosphere would be negligible to non-

existent. Powered engine operations would not occur in the ionosphere, so assessment of 

electron-depleting substances in the F layer of the ionosphere are discounted from the 

analysis.   
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Table 5 – Reusable Launch Vehicle (RLV) Operational Inputs and Assumptions 
Concept Type 
 

Annual 
Launches/Landings 

Powered 
Landing? 

Utilized Fuels  
(by Atmospheric Layer) 

Emissions Considered  
(by Atmospheric Layer) 

LTr FTr St Me Io LTr FTr St Me Io 

Concept X  
 

50/50 Yes Jet A   CAP, 
GHG, 
HAP 

GHG GHG   
 LOX and RP-1   

Concept Z  
  

50/50 Yes/No1 

Jet A 

  
CAP, 
GHG, 
HAP 

GHG GHG   
  

N2O 
and 

HTPB 
CAP = Criteria Air Pollutants; FTr = Free Troposphere (3,038 to approximately 32,000 feet); GHG = Greenhouse Gases; H2O2 = Hydrogen Peroxide; HAP = Hazardous Air Pollutants; 

HTPB = Hydroxyl-terminated polybutadiene; Io = Ionosphere (264,001 feet and above); LOX = Liquid Oxygen; LTr = Lower Troposphere (up to 3,038 feet); Me = Mesosphere 
(163,501 to approximately 264,000 feet); N2O = Nitrous Oxide; ODS = Ozone Depleting Substances; RLV = Reusable Launch Vehicle; St = Stratosphere (32,001 to approximately 
163,500 feet) 

1 The carrier vehicle would return under jet engine power while the RLV would glide on its return to EFD 
Source(s):  Federal Aviation Administration Office of Commercial Space Transportation. Final Programmatic Environmental Impact Statement for Horizontal Launch and Reentry of 

Reentry Vehicles. December, 2005;  
RS&H. Ellington Airport Spaceport Feasibility Study. February 10, 2012. 
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Specific methodologies by which CAP, HAP and GHG emissions from the RLVs, as well 

as other emissions sources (i.e., fuel trucks, engine testing), are identified and discussed 

in the forthcoming sections. As previously stated, normal operations from aircraft, GSE, 

motor vehicles and other sources at EFD will not be quantified in an emissions inventory 

as these sources are not expected to change significantly due to the implementation of the 

Proposed Action. 

 

4.2.1. Criteria Pollutants 

 

Operational emissions of CO, SOx, PM10, and PM2.5, as well as O3 precursor emissions of 

NOx and VOC, will be addressed according to the following scope and methods. 

 

4.2.1.1. Inventory Scope 

 

For the air quality protocol, direct and indirect study areas for the Houston Spaceport EA 

is shown on Figure 1. A “direct study area” was established for environmental 

considerations dealing with more specific, direct impact issues such as wetlands, 

floodplains, and biotic communities. The direct study area encompasses approximately 

four square miles and includes the Airport property. The direct study area represents the 

areas where direct disturbance of area features could potentially occur. For 

environmental considerations dealing with broad, indirect impact issues, an “indirect 

study area” is used to describe features and assess impact potential. The indirect study 

area is based on a large geographic area to assess impacts that may occur in the 

surrounding communities, such as impacts to air quality. The indirect study area 

encompasses approximately 600 square miles and includes portions of Harris, Brazoria, 

and Galveston counties. For CAP emissions, only the component of airspace below the 

local mixing height in the Houston Area (3,038 feet) will be considered. As shown on 

Table 5, 100 take-offs/launches/landings of both the Concept X and Concept Z vehicles 

will be analyzed in years 2015 and 2020. 

 

As noted in Section 4.1, fuel tanker truck emissions and engine testing emissions will 

also be considered in the CAP emission inventories.  

  



Houston Spaceport Environmental Assessment  

Final Air Quality Assessment Protocol   

Page | 13  

 

Figure 1 – Spaceport EA Study Area 
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4.2.1.2. Models and Methods 

 

RLV Operations 

 

The FAA Emissions and Dispersion Modeling System (EDMS version 5.1.4.1) will be used 

to quantify CAP and HAP emissions from RLV Jet A combustion up to the local mixing 

height. EDMS provides an emissions estimate for all modes within a Landing/Take-off 

(LTO) Cycle, including taxi-out, take-0ff, climb-out, approach, landing, and taxi-in. Based 

on known operational characteristics for the Concept RLVs, emissions from these 

operational modes will be considered in the inventory of Concept X and Z vehicles. Table 

6 summarizes EDMS aircraft surrogate assignments to be used in the CAP emissions 

inventory.  

 

Both Concept X and Z craft would taxi under engine power from the hangar to the 

Oxidizer Loading Area, for a distance of approximately 12,900 feet. After the oxidizer is 

loaded, the vehicles would again taxi to the north end of Runway 17R-35L for a southern 

departure, a distance of approximately 6,750 feet.  

 

After the Concept vehicles return to EFD, there are two scenarios to get back to the 

hangar: 

1. The Concept X vehicle would taxi under jet power a distance of 13,800 feet to the 

hangar. 

2. The Concept Z carrier vehicle (White Knight Two) would taxi the 13,800 feet to the 

hangar. The RLV portion (Space Ship Two) would be tugged/towed by an aircraft 

tractor from the north end of Runway 17L-35R back to the hangar. 

 

To convert these travel paths to taxi times, a taxi speed of 17.6 miles per hour will be 

applied for engine taxi operations, consistent with information applied within EDMS, 

whereas a speed of 7.1 miles per hour will be applied to estimate the component conducted 

by the aircraft tractor as if moves the Concept Z RLV back to the hangar9. Based on the 

information provided herein, the Concept X will be assigned an EDMS taxi time of 12.7 

minutes on departure and 8.9 minutes on arrival. The Concept Z will be similarly assigned 

a departure taxi time in EDMS of 12.7 minutes, but will instead be assigned an aircraft 

tractor that operates 22.1 minutes per arrival.  

 
  

                                                             
9 Manufacturer specifications for a Tug Technologies Model GT50 aircraft tow tractor were consulted to compute this travelling 

speed, which represents the arithmetic average speed associated with its six forward-power throttle settings.  
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Table 6 – EDMS Emissions Information for Carrier Vehicles 
RLV 
Type 

Engine Type  
(No. of Engines) 

Bypass 
Ratio 

Rated Thrust 
(kN) 

Mode Emissions Index (g/kg fuel) 

CO HC NOx SOx 
PM 
(SN) 

Concept X  
 

BR700-710C4-11 Annular 
(2) 

4.05 68.77 Idle 
(Taxi) 

31.57 2.29 4.5 1.29 0.45 

Takeoff 1.04 0.02 19.52 1.29 14.30 
Climb Out 0.92 0.02 15.43 1.29 12.36 
Approach 4.92 0.05 7.71 1.29 0.35 

Concept Z  
 

PW308A Annular (4) 4.1 30.71 Idle 
(Taxi) 

38.21 6.62 3.65 1.29 1.7 

Takeoff 0.83 0.00 16.74 1.29 15.00 
Climb Out 1.06 0.00 14.06 1.29 15.00 
Approach 4.08 0.02 8.03 1.29 2.50 

CO = Carbon Monoxide; HC = Hydrocarbon; kN = kilonewtons; NOx = Oxides of Nitrogen; PM = Particulate Matter; RLV = Reusable Launch Vehicle; SN = Smoke Number; SOx = Oxides 
of Sulfur 

Source: Emissions and Dispersion Modeling System (EDMS) version 5.1.4.1 
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RLV Fueling 

 

EDMS will be used to estimate emissions from the operation of fueling tanker trucks. The 

Concept X and Z vehicles would utilize a 175 horsepower diesel fuel tanker truck for Jet A 

refueling activities, which according to EDMS default information could operate up to 20 

minutes per departure. Additional tanker trucks would be required to transport and 

deliver LOX and N2O oxidizers and RP-1 fuel. In the case of LOX, a higher capacity fuel 

truck than that normally assigned by EDMS would be required. Table 7 outlines the fuel 

tanker truck assignments for each RLV concept type evaluated under the Proposed 

Action.  

 
Table 7 – RLV Fuel Truck Assignments 
RLV Type 
 

Number 
of Trucks 
Required 

Truck Type Fuel 
(HP) 

Contents Operating Time 
per Operation 
(minutes) 

Concept X  
 

3 F750 DART  
3,000 to 6,000 
gallon 

Diesel
(175) 

Jet A 20 

F750 DART 8,000 
to 10,000 gallon 

Diesel
(300) 

LOX 20 

F750 DART  
3,000 to 6,000 
gallon 

Diesel
(175) 

RP-1 20 

Concept Z  
 

2 F750 DART  
3,000 to 6,000 
gallon 

Diesel
(175) 

Jet A 20 
N2O 20 

HP = horsepower 
Source(s): Emissions and Dispersion Modeling System (EDMS) version 5.1.4.1; 

RS&H. Ellington Airport Spaceport Feasibility Study. February 10, 2012. 

 

Engine Testing 

 

Routine jet engine testing is expected to occur at EFD under the Proposed Action to help 

ensure the safety of RLV operations. For the air quality analysis, it is estimated that 15 

tests for each concept RLV type will be conducted per year.  

 

For jet engine testing, EDMS will be used to estimate testing emissions for engines 

specified on Table 6. It is assumed that engines will be tested for seven minutes per 

default power setting in EDMS (power settings in EDMS represent seven, 30, 85 and 100 

percent of full thrust).  
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4.2.1.3. Presentation of Results 

 

Table 8 provides a summary template for the CAP emissions inventory. Emissions of 

each CAP, in short tons, will be presented per analysis year (e.g., 2015) and source (e.g., 

support equipment). As discussed in Section 6, estimated emissions of NOx and VOC 

will be included in a General Conformity Applicability Analysis whereby the total annual 

emissions of these pollutants will be compared against the applicable de minimis 

thresholds (i.e., 25 tons per year for NOx and VOC) for a severe O3 nonattainment area.  

 

Table 8 – CAP Emissions Inventory Summary  
Source 2015 Emissions (tons) 

CO NOx SOx PM10 PM2.5 VOC 
Concept X RLVs       
Concept Z RLVs       
Support Equipment       

Total       
De minimis Threshold -- 25 -- -- -- 25 
Source 2020 Emissions (tons) 

CO NOx SOx PM10 PM2.5 VOC 
Concept X RLVs       
Concept Z RLVs       
Support Equipment       

Total       
De minimis Threshold -- 25 -- -- -- 25 

Source: KB Environmental Sciences, Inc. 

 

4.2.2. Hazardous Air Pollutants 

 

HAPs are pollutants that do not have established NAAQS but present potential human 

health risks from short (i.e., acute) or long-term (i.e., chronic) exposures. FAA’s current 

policy is to compute emissions inventories of HAPs for NEPA disclosure purposes only. 10 

Toxicity ranking, dispersion analysis, or risk assessments are too speculative to be 

appropriate for incorporating into an EA. Therefore, the emissions-inventory approach 

described herein is only designed to disclose the types and amounts of HAPs associated 

with the Proposed Action.  

 

In September of 2009, FAA released its guidance for quantifying airport-related HAP 

emissions from airport sources.11 The guidance provides detailed recommendations on 

                                                             
10 Federal Aviation Administration Office of Environment and Energy, Guidance for Quantifying Speciated Organic Gas Emissions 

from Airport Sources, September 2, 2009. 
11 Federal Aviation Administration Office of Environment and Energy, Guidance for Quantifying Speciated Organic Gas Emissions 

from Airport Sources, September 2, 2009. 
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the preparation of the analysis and references HAPs speciation profiles for airport 

emission sources.12 

4.2.2.1. Inventory Scope 

 

Calendar year 2015 and 2020 (first year of the proposed license and +5 years for NEPA 

analysis) HAP emissions from lower tropospheric RLV operations and fuel truck 

utilization will be computed and disclosed.  

 

4.2.2.2. Models and Methods 

 

EDMS emissions of VOC computed for the purposes of the Proposed Action CAP 

emissions inventory (see Section 4.2.1.2) will be speciated into individual organic gas 

(OG) emissions for the HAP analysis. Based on FAA’s guidance for quantifying airport-

related HAPs, only those OG compounds identified in the CAA as HAPs or included in the 

EPA’s Integrated Risk Information System (IRIS) database should be reported in NEPA 

documentation.13 The current version of EDMS provides estimates of 45 OG species that 

meet these criteria.  

 

Aloft, a major constituent of unburned HTPB is 1,3-butadiene, although high combustion 

temperatures during rocket engine operations would likely cause much of the 

combustion-related 1,3-butadiene emissions to decompose. High combustion 

temperatures associated with rocket engine operations may also cause polycyclic 

aromatic hydrocarbon (PAH) formation as the fuel is combusted. The F-PEIS identifies 

the Cl- and precursor HCl as HAP emissions of concern from select concept vehicle types, 

but as stated in Section 4.2, the RLV concepts to be operated at the Houston Spaceport 

do not emit these compounds during rocket operations.  

 

Because HAP emissions from RP-1 and HTPB combustion in the upper troposphere and 

stratosphere would not mix to ground level, these emissions will be discounted from the 

air quality assessment.  

4.2.2.3. Presentation of Results 

 

Table 9 provides a summary template for the HAP emissions inventory. Emissions of 

each HAP, in pounds, will be presented per analysis year (e.g., 2015) and emission source 

(e.g., RLV Jet Engines). 

 

                                                             
12  A speciation profile is the amount of an individual HAP per the amount of VOC or PM emitted by that emission source. 
13 Federal Aviation Administration Office of Environment and Energy. Guidance for Quantifying Speciated Organic Gas Emissions 

from Airport Sources version 1. September, 2009. 
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Table 9 – HAP Emissions Inventory Summary 

HAP 

2015 HAP Emissions (pounds) 

RLV Jet Engines Support Equipment Total 
1,3-butadiene  --  

2-methylnaphthalene  --  

Acetaldehyde    

Acetone  --  

Acrolein  --  

Benzaldehyde    

Benzene  --  

Ethylbenzene  --  

Formaldehyde    

Isopropylbenzene (cumene)  --  

M & P-xylene  --  

Methyl alcohol  --  

Naphthalene  --  

N-heptane  --  

O-xylene  --  

Phenol (carbolic acid)  --  

Propionaldehyde    

Styrene  --  

Toluene  --  

HAP 

2019 HAP Emissions (pounds) 

RLV Jet Engines Support Equipment Total 
1,3-butadiene  --  

2-methylnaphthalene  --  

Acetaldehyde    

Acetone  --  

Acrolein  --  

Benzaldehyde    

Benzene  --  

Ethylbenzene  --  

Formaldehyde    

Isopropylbenzene (cumene)  --  

M & P-xylene  --  

Methyl alcohol  --  

Naphthalene  --  

N-heptane  --  

O-xylene  --  

Phenol (carbolic acid)  --  

Propionaldehyde    
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Styrene  --  

Toluene  --  
Source: KB Environmental Sciences, Inc. 
Note: Gray banding in the table signifies that the HAP is not emitted from the subject emissions source. 

 

4.2.3. Greenhouse Gases 

 

The effect of GHG on climate change is presently a dynamic and emerging topic and will 

be addressed as part of the air quality assessment. GHG emissions of carbon dioxide 

(CO2), methane (CH4) and N2O associated with the Proposed Action will be quantified 

and disclosed per emission source, analysis year, and atmospheric layer. The results will 

be expressed in terms of carbon dioxide equivalent (CO2e) emissions using Global 

Warming Potentials (GWP) identified by the Intergovernmental Panel on Climate Change 

(IPCC).14 GWPs normalize emissions of individual GHG to the atmospheric warming 

potential of CO2 and correspond to 21 for CH4 and 310 for N2O  

 

Emissions of water vapor (H2O) will also be quantified and disclosed, however, no IPCC-

sanctioned GWP has been issued for H2O and accordingly these emissions will not be 

quantified as CO2e.  

 

To the extent necessary, a GHG emissions inventory will be conducted following 

commonly used and widely accepted guidelines: 

• ACRP Report 11, Guidebook on Preparing Airport Greenhouse Gas Emissions 

Inventories; and 

• IPCC Guidelines for National Greenhouse Gas Inventories. 

4.2.3.1. Inventory Scope 

 

All emissions sources included in the CAP emissions inventory will also be considered for 

GHG evaluation; to the extent those sources are documented to emit tropospheric GHG. 

These sources specifically comprise RLVs, fuel trucks, and engine testing. Calendar year 

2015 and 2020 activity inputs will remain consistent with the CAP inventory for these 

sources. GHG emissions from RLV operations in the upper troposphere and stratosphere 

will also be inventoried in accordance with the F-PEIS. 

 

  

                                                             
14 Intergovernmental Panel on Climate Change (IPCC). Climate Change 2007: Fourth Assessment Report of the Intergovernmental 

Panel on Climate Change.  2007. 
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4.2.3.2. Models and Methods 

 

Lower Tropospheric Emissions 

 

For GHG emissions in the lower troposphere, EDMS will be used to quantify Jet A fuel 

consumption (as weight) from the RLV operations and jet engine tests beneath the 

atmospheric mixing height, as well as diesel fuel consumption from the GSE.  

 

Fuel weight estimates will be factored against fuel densities of 6.84 pounds per gallon for 

Jet A and 7.1 pounds per gallon for diesel to estimate a volume of fuel. GHG emissions 

rates, in pounds of GHG per gallon of fuel, will then be applied to the estimated fuel usages 

to compute individual GHG emissions. These rates are summarized as follows: 

 

� 21.095 pounds CO2 per gallon of Jet � 22.384 pounds CO2 per gallon of 
A;15  diesel;17 

� 0.0006 pounds CH4 per gallon of Jet � 0.00053 pounds CH4 per gallon of 
A;16  diesel;16 

�  0.00046 pounds N2O per gallon of � 0.00019 pounds N2O per gallon of 
Jet A;17 diesel16 

  
Individual GHG emissions will be normalized to CO2e using GWPs identified in Section 

4.2.3.  

 

Free Tropospheric and Stratospheric Emissions 

 

EDMS information will be consulted to conservatively estimate Jet A fuel consumption 

from RLV operations above the mixing height, assuming one hour to climb to the release 

altitude with the engines operating at climb out power setting, and one hour for the return 

flight with the aircraft engines operating at approach power setting. 

 

GHG emissions from Concept X RLVs as they combust LOX and RP-1 during launch and 

landing will be computed according to methods outlined in the F-PEIS. Specifically, it is 

assumed that the Concept X RLV will operate similarly to the LV-2 Concept identified in 

the F-PEIS in that it consumes approximately 3,204 kilograms of LOX/RP-1 in the 

tropospheric phase of launch/landing and 6,546 kilograms during the stratospheric 

phase. Emissions weight fractions for CO2 and H2O from the F-PEIS, equaling 0.931 and 

0.25, respectively, will be applied to the total fuel consumption to estimate GHG 

emissions.  

 

                                                             
15 Energy Information Administration (EIA). Voluntary Reporting of Greenhouse Gases Program, Fuel and Energy Source Codes 

and Emission Coefficients. http://www.eia.doe.gov/oiaf/1605/coefficients.html. 2008. 
16 U.S. Environmental Protection Agency. Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2005. April 2007. 



Houston Spaceport Environmental Assessment  

Final Air Quality Assessment Protocol   

Page | 22  

 

Assessment of SpaceShip Two launch emissions from an environmental assessment 

prepared for the Mojave Air and Space Port indicated that “[e]ach launch would use an 

estimated 13,000 pounds of N2O and 2,500 pounds of solid organic fuel [i.e., HTPB] for 

a total propellant mass of 15,500 pounds.17 The document also cites emissions indices for 

these activities (in mass pollutant per unit mass of fuel) of 0.240 for CO2 and 0.100 for 

H2O. These fuel consumption estimates and emissions indices will be similarly applied to 

Concept Z RLV activities occurring at Houston Spaceport. 

  

4.2.3.3. Presentation of Results 

 

Table 10 provides a summary template for the GHG emissions inventory. Emissions of 

applicable GHG, in metric tons, will be presented per analysis year (e.g., 2015), source 

(e.g., RLV) and atmospheric layer (e.g., stratosphere). 

 

5. Construction Emissions Inventory Approach and Methodology 

 

The construction requirements for the Proposed Action will involve a variety of air 

emissions sources including on- and off-road construction vehicles, machinery and 

equipment. These emission sources are associated with the following activities: 

• Site preparation and earth-moving; 

• Material transport; 

• Leveling and grading of project footprint; 

• Facilities construction operations; and 

• Storage and movement of raw and construction materials. 

Impacts from construction activities planned for the Proposed Action will be restricted 

to an evaluation of CAP emissions occurring during the construction period (i.e., 2015). 

The scope and methodology of the construction emissions inventory is outlined in the 

following sections. 

5.1.1. Inventory Scope 

 

Construction activities included in the Proposed Action include the improvements 

shown on Figure 2, comprising the addition of an RLV hangar and apron space, 

construction of connecting taxiways and access roadways, fuel storage tank pads and 

loading areas, and fuel truck parking facilities.  

                                                             
17 Federal Aviation Administration. Final Environmental Assessment for the Launch and Reentry of SpaceShip Two Reusable 

Suborbital Rockets at the Mojave Air and Space Port.  2012. 
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Table 10 – GHG Emissions Inventory Summary 

Atmospheric Layer Source 
2015 Emissions (metric tons) 

CO2 CH4 N2O CO2e H2O 
Lower Troposphere Concept X RLVs     -- 

Concept Z RLVs      -- 
Support Equipment     -- 
Engine Testing     -- 

Subtotal –  
Lower Troposphere 

     

Free Troposphere Concept X RLVs  -- --   
Concept Z RLVs  -- --   

Subtotal –  
Free Troposphere 

 -- --   

Stratosphere Concept X RLVs  -- --   
Concept Z RLVs  -- --   

Subtotal –  
Stratosphere 

 -- --   

Grand Total      

Atmospheric Layer Source 
2019 Emissions (metric tons) 

CO2 CH4 N2O CO2e H2O 
Lower Troposphere Concept X RLVs     -- 

Concept Z RLVs     -- 
Support Equipment     -- 
Engine Testing     -- 

Subtotal – 
Lower Troposphere 

     

Free Troposphere Concept X RLVs  -- --   
Concept Z RLVs  -- --   

Subtotal –  
Free Troposphere 

 -- --   

Stratosphere Concept X RLVs  -- --   
Concept Z RLVs  -- --   

Subtotal –  
Stratosphere 

 -- --   

Grand Total      
 
Source: KB Environmental Sciences, Inc. 
Note: Gray banding in the table signifies that the GHG is not emitted from the subject emissions source, except in the instance of water 

vapor for some sources. Some sources do actually emit water vapor, but it is not quantified in the lower troposphere for this 
assessment 

 
 

 

Construction is expected to commence and be completed in 2015, representing a 

construction period of one full year. Emissions from construction activities noted on 

Figure 2 will be estimated based on a projected construction activity schedule, including 

the number of vehicles/pieces of equipment, the types of equipment/type of fuel used, 

vehicle/equipment utilization rates, and the year(s) construction occurs. For this 

assessment, emissions of CO, VOC, NOx, SOx, and PM10/PM2.5 will be evaluated. 
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Figure 2 – Proposed Federal Action Construction Elements 
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With respect to HAPs, according to FAA’s Guidance for Quantifying Speciated Organic 

Gas Emissions from Airport Sources:  

 

“Construction activities at airports generally represent a temporary source 

of air emissions associated with the site preparation, construction and/or 

demolition. Depending on the project requirements, the work can involve 

an assortment of both on-road vehicles (i.e., pick-up trucks, dump trucks, 

etc.) and non-road (i.e., scrapers, dozers, loaders, etc.) equipment. The 

exhaust from these vehicles and equipment contains OGs (including 

HAPs). 

 

While it is recognized that construction equipment and some construction 

activities (e.g., equipment fueling) result in emissions of HAPs, it is not 

currently possible to accurately speciate the OG/HAP emissions of 

construction activities due to lack of data.” 

 

Accordingly, quantification of construction-related HAP emissions has been discounted 

from this assessment.  

  

To date, FAA has issued guidance on the quantification of GHG from aircraft operations 

for NEPA purposes.18 On the other hand, they have not issued guidance or a policy 

statement on the calculation and disclosure of construction-related GHG. So, 

construction GHG are excluded from the Houston Spaceport air quality analysis. 

 

5.1.2. Models and Methods 

 

On-road Construction Vehicles 

 

To estimate emissions associated with on-road construction vehicles including haul 

trucks, vehicles utilized for the purposes of security, escorting and project management, 

and personal employee vehicles, annual vehicle miles of travel (AVMT) will be calculated 

according to Equation 1 using the following assumptions:  

 

Equation 1 

 

Emission Rate (tons/year) = Emission Factor (grams/mile) * miles per day * days/year * 

(453.59/2000 tons/gram) 

 

                                                             
18 Federal Aviation Administration. FAA Order 1050.1E, Change 1, Guidance Memo #3: Considering Greenhouse Gases and Climate 

under the National Environmental Policy Act (NEPA): Interim Guidance. Prepared by Thomas Cuddy for Julie Marks. January 
12, 2012. 
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� Haul trucks, materials delivery vehicles and other site vehicles specified in the 

anticipated construction schedule for the Proposed Action will travel 30 miles per 

each round trip (representing the average driving distance to the nearest fill 

borrow site). 

� Employee AVMT will be calculated assuming 30 miles per work day (which is the 

approximate round trip distance between EFD and the Houston city center) and 

applied to the manpower estimates per construction phase noted in the anticipated 

construction schedule. 

 

Emission factors for each on-road construction vehicle will be developed using the EPA 

Motor Vehicle Emissions Simulator (MOVES Version 2010b), with inputs specific to the 

HGB O3 nonattainment area developed for use in the statewide Trend Emissions 

Inventories computed by the TCEQ.19 The Trend Inventories supply input data to MOVES 

for the HGB area in terms of vehicle mix, vehicle age, inspection/maintenance programs, 

fuel formulations and other parameters. For this assessment, an average speed of 35 miles 

per hour, representing the average of posted vehicle speeds in the area, will be adopted 

for all on-road vehicles included in the analysis.  

 

Nonroad Construction Equipment 

 

Construction-related emissions associated with the exhaust from heavy nonroad 

equipment (i.e., backhoes, bulldozers, graders, etc.) will be estimated according to 

Equation 2, using information from the anticipated construction schedule regarding: 

the number and types of construction equipment to be used on the project (including fuel 

type and horsepower rating); the deployment schedule of equipment (monthly and 

annually); and the approximate daily operating time.   

 

Equation 2 

 

Emission Rate (tons/year) = Emission Factor (grams/horsepower-hour) * size 

(horsepower) * hours per day * days per year * Load Factor * (453.59/2000 tons/gram) 

 

 

Emissions factors, in grams of pollutant per horsepower hour of operation, will be 

obtained from the Texas NonRoad Model (TexN version 1.6) for construction equipment 

operating in the HGB nonattainment area. TexN will be invoked such that all standing 

emissions control programs identified in the area SIP, including the use of Texas Low 

                                                             
19 Texas Commission on Environmental Quality (TCEQ). On-road, Mobile Source Trend Emissions Inventories for All 254 Counties 

in Texas for 1999- 2030 . Prepared by then Texas Transportation Institute. July, 2011. 
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Emissions Diesel (TxLED), are in effect. Equipment load factor, representing the 

percentage of full throttle at which given equipment typically operates, will also be 

extracted from TexN for use in Equation 2.  

 

Fugitive Emissions 

 

Fugitive dust emissions from debris loading and other construction activities will be 

included in the impact estimate. PM emissions associated with debris loading will be 

computed consistent with the methodology outlined by the Midwest Research Institute 

(MRI) assuming 0.046 ton of debris would be generated per square foot of material to be 

demolished.    

 

To estimate emissions from other site-wide construction activities, a fugitive dust 

emission factor of 1.2 tons per acre disturbed per month of construction will be used, 

assuming that 25 percent of the construction project area will be be disturbed per 

construction month identified on the anticipated schedule.20 PM2.5 will be assumed to 

comprise ten percent of the PM10 emissions.21  Erosion control measures and dust 

suppression programs are typically formulated to minimize these fugitive particulate 

emissions, consistent with the Texas Administrative Code (TAC) at 30 TAC §111.143, 

§111.145 and §111.147. A dust control efficiency of 75 percent will be applied to represent 

adherence to these measures.22  

 

Evaporative VOC emissions associated with the application of hot mix asphalt on areas 

requiring paving (e.g., roadways, parking lots, and taxiways) will be estimated using raw 

materials quantities, as well as an emission factor of 0.053 ton of VOC per acre of asphalt 

material laid, following methodology outlined by the National Association of Clean Air 

Agencies (NACAA).23 

 

5.1.3. Presentation of Results 

 

Table 11 provides a summary template for the construction period emissions inventory. 

Emissions of each CAP, in short tons, will be presented per source (e.g., nonroad 

equipment). As discussed in Section 6, estimated emissions of NOx and VOC will be used 

for a General Conformity Applicability Analysis whereby the total annual emissions of 

                                                             
20 U.S. Environmental Protection Agency. Compilation of Air Pollutant Emissions Factors (AP-42). Fifth Edition, Volume I Chapter 

13: Miscellaneous Sources. 1995. 
21 Pace, Thompson G. Examination of the Multiplier Used to Estimate PM2.5 Fugitive Dust Emissions From PM10. Presented at the 

Environmental Protection Agency 14th International Emission Inventory Conference. Las Vegas, NV, 2005. 
22 U.S. Environmental Protection Agency. Fugitive Dust Background Document and Technical Information Document for Best 

Available Control Measures. OAQPS, EPA-450/2-92-004. 1992. 
23 U.S. Environmental Protection Agency, Emission Inventory Improvement Program, Asphalt Paving, Chapter 17, Volume III, April 

2001, http://www.epa.gov/ttn/chief/eiip/techreport/volume03/iii17_apr2001.pdf. 
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these pollutants will be compared against the applicable de minimis thresholds (25 tons 

per year for NOx and VOC) for a severe O3 nonattainment area.  

 

Table 11 – Construction Emissions Inventory Summary 
Source 2015 Emissions (tons) 

CO NOx SOx PM10 PM2.5 VOC 
Nonroad Construction Equipment       
Onroad Construction Vehicles       
Employee Vehicles       
Asphalt Paving -- -- -- -- --  
Fugitive Dust -- -- --   -- 

Total       
De minimis Threshold -- 25 -- -- -- 25 

Source: KB Environmental Sciences, Inc. 

 

6. Clean Air Act Conformity 

 

Considerations for the Proposed Action related to the CAA General and Transportation 

Conformity regulations, codified at 40 CFR Parts 51 and 93, are discussed within this 

section.  

 

6.1. General Conformity 

 

Because the Proposed Action occurs in an area currently designated nonattainment for 

O3, a General Conformity Applicability Test outlined at 40 CFR §93.153(b) will be 

prepared, whereby the CAP operational emissions inventories of the Proposed Federal 

Action in both 2015 and 2020 will be compared to applicable de minimis thresholds 

established for a severe O3 nonattainment area (i.e., 25 tons per year of NOx and VOC). 

Construction period emissions in 2015 will also be included in the General Conformity 

Applicability Test.  

 

Exceeding the de minimis thresholds for NOx and VOC is unlikely based on the scope of 

the Proposed Action. However, if de minimis thresholds are exceeded for any given year, 

a formal General Conformity Determination will be prepared in consultation with EPA 

Region 6 and the TCEQ.  

 

The current federally-approved SIP for the purposes of determining General Conformity 

of the Proposed Action is the Houston-Galveston-Brazoria Eight-Hour Ozone 

Nonattainment Area Reasonable Further Progress State Implementation Plan Revision 
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(Rule Log 2006-030-SIP-NR), adopted by TCEQ on May 23, 2007 and approved by EPA 

in April of 2009.24  

 

When comparing to the SIP, analysis year requirements for General Conformity 

Determinations promulgated at 40 CFR §93.159(d) comprise the following conditions: 

 

� The applicable attainment year for the nonattainment area; 

� The year of peak emissions associated with the Proposed Action; and 

� Any year for which the applicable federally-approved SIP contains an 

emissions budget.  

 

Based on EPA’s approved reclassification of the Houston area to severe nonattainment 

status, the HGB nonattainment area must demonstrate compliance with the 1997 Ozone 

NAAQS no later than June 15, 2019.25 Accordingly, the TCEQ has adopted year 2018 as 

the attainment year for SIP purposes as it is the last year in the SIP timeframe that 

contains a complete ozone season.26  

 

As stated in Section 4.2.1.1, operational emissions associated with the Proposed Action 

will be computed for 2015 (i.e., initial year of operations) and 2020 (i.e. initial year plus 

five) for the purposes of the EA, years that do not directly coincide with the applicable 

attainment year for the 1997 8-hour O3 NAAQS. To make the necessary comparisons at 

40 CFR §93.159(d), Proposed Action emissions will be interpolated using the computed 

2015 and 2020 emissions inventories.  

 

Additionally, Proposed Action inventory years for both project construction and project 

operations fall after the last emissions budget year in the federally-approved SIP (i.e., year 

2008). In accordance with 40 CFR §93.162(a), the Proposed Action emissions will be 

compared to the last emission budget year in the SIP; in this case, the 2008 emissions 

budget for the HGB nonattainment area. Because the federally-approved SIP also 

contains an emissions budget for base year 2002, this budget will also be included for 

comparative purposes.  

 

In summary, the following comparisons on Table 12 would be made to the SIP in the 

event that a formal General Conformity Determination is required for the Proposed 

Action. 

 

                                                             
24 Approval and Promulgation of Air Quality Implementation Plans; Texas; Reasonable Further Progress Plan, Motor Vehicle 

Emissions Budgets, and 2002 Base Year Emissions Inventory; Houston-Galveston-Brazoria 1997 8-Hour Ozone Nonattainment 

Area. 74 FR 18298. April 22, 2009. 
25 Clean Air Act Reclassification of the Houston/Galveston/Brazoria Ozone Nonattainment Area; Texas; Final Rule. 73 FR 56983. 

October 1, 2008. 
26 Houston-Galveston-Brazoria Attainment Demonstration State Implementation Plan Revision for the 1997 Eight-Hour Ozone 

Standard. Project No. 2009-017-SIP-NR. Adopted March 10, 2010. 
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Table 12 – Required Comparisons to the Federally-approved SIP 

Requirement1 

Approved 

SIP 

Year(s)2 

Proposed Federal 

Action Analysis 

Year(s) 

Resulting 

Comparison(s) 

Attainment Year 

(2018) 

20083 2018 (Operations)5 2018 Proposed Action to 

2008 SIP Year 

Peak Year4 -- 2020 (Operations) 2020 Proposed Action to 

2008 SIP Year 

Any Other SIP 

Emissions Budget 

Year 

2002, 2008 2015 (Operations and 

Construction) 

 

2020 (Operations) 

2015 Proposed Action to 

2002 and 2008 SIP 

Years; 

 

2020 Proposed Action to 

2002 SIP Year 

1 40 CFR §93.159(d) 
2 Houston Galveston-Brazoria Eight-Hour Ozone Nonattainment Area Reasonable Further Progress SIP revisions [2006-030-SIP-

NR] adopted May 23, 2007 and approved at 74 FR 18298 on April 22, 2009. 
3 An attainment year inventory is not included in the federally-approved SIP. Per 40 CFR §93.162(a), a comparison to 2008 (i.e., the 

latest available SIP budget year) will be made in its place.  
4 Peak year refers to Proposed Action only. 
5 Operational emissions would be interpolated for interim years of interest for the purposes of determining General Conformity. 

 

6.2. Transportation Conformity 

 

The Transportation Conformity Rule requires that roadway projects deemed “regionally 

significant” (i.e., arterials, freeways, etc.) be included in a conforming Transportation 

Improvement Plan (TIP) or equivalent document.  In the project-level context, 

Transportation Conformity applies only to projects funded or approved under U.S.C. Title 

23 or the Federal Transit Laws (49 U.S.C. Chapter 53).  Houston Spaceport will have no 

FHWA or FTA funding; therefore, transportation conformity does not apply to the 

project.   
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1.1 BACKGROUND  

The Houston Airport System (HAS) proposes to obtain a Commercial Launch Site Operator 
License from the FAA Office of Commercial Space Transportation (AST) for the Houston 
Spaceport at Ellington Airport (EFD).  This license would enable horizontal operations of 
reusable launch vehicles (RLV), thereby positioning EFD to accommodate a variety of potential 
launch customers. 
 
As part of the licensing process, the National Environmental Policy Act (NEPA) requires the 
FAA to analyze the potential environmental impacts associated with the proposed operation of 
commercial launch sites. This appendix provides the methodology for potential noise and 
sonic boom impacts related to conceptual RLV operations at Ellington Airport. 
 
1.1.1 Existing Aircraft Operations 

There are existing aircraft engine noise emissions as a part of the civil and military operations at 
EFD. In 2011, the Airport conducted 114,702 operations.  Of these, approximately 61% were 
general aviation, 32% military, 5% commuter, and 2% air carrier.1 The large percentage of 
military operations is a function of activity by multiple active military and governmental agencies 
located at EFD: TxANG, TxARNG, the USCG, and NASA. Together these military and 
governmental agencies utilize a variety of jet aircraft at EFD, including F-16, T-38, C-9, and WB-
57 aircraft, among others.  
 
The FAA’s Terminal Area Forecast indicates total operations, exclusive of spaceport operations, 
would equal 114,702 operations in 2015.  
 

1.2 LAUNCH VEHICLES AND FLIGHT PATH 

1.2.1 Horizontal Reusable Launch Vehicles  

A horizontal RLV is a launch vehicle that utilizes aviation facilities to take off and land. Unlike 
vertically launched space vehicles, the operation of horizontal RLVs is similar to traditional 
airplanes. The current horizontal RLVs under consideration at Ellington Airport consist of two 
specific types: Concept X and Concept Z. The third type, a Concept Y vehicle, is not proposed 
to operate from Ellington Airport. 
 
A summary of the key operational characteristics of the Concept X and Z vehicles is shown 
below.  
 
Concept X - The Concept X is an all-in-one dual-propulsion vehicle, similar to an airplane. The 
Concept X vehicle takes off from a runway using jet power and flies to a designated operating 
area and altitude (typically approximately 40,000 feet mean sea level (msl)) before igniting its 
rocket engines to reach its apogee in sub-orbit.  The Concept X RLV is able to land horizontally 
by either restarting its jet engines or by gliding (i.e., unpowered).  Figure 1-1 presents an 
example Concept X RLV. 
 
Concept Z - The Concept Z RLV is a two-part vehicle consisting of a reusable carrier aircraft 
and a reusable or an expendable launch vehicle. The carrier aircraft is powered by jet engines 

                                                
1 FAA, APO Terminal Area Forecast Detail Report, January 2013, http://aspm.faa.gov/main/taf.asp, accessed 

September 2013. 
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and designed/modified to carry the captive launch vehicle to a designated operating area and 
altitude (up to 50,000 feet msl), where the two components separate and the rocket engines of 
the launch vehicle ignite. The carrier aircraft returns under jet power for a normal aircraft 
landing. The launch vehicle may conduct a glide return for a horizontal landing or be expended.  
Figure 1-2 presents an example Concept Z vehicle. 
 
 
1.2.2 Proposed RLV Flight Path 

This section describes the proposed flight paths of the concept RLVs under the Proposed 
Action. The proposed flight path is depicted for environmental planning purposes and is being 
coordinated with applicable agencies.  
 
As proposed, the RLVs would takeoff to the south from Runway 17R-35L at EFD. The 
coordinates for the departure and arrival routes were selected to provide a route that both 
minimizes the overflight of populated areas and minimizes the impact on existing aircraft routes 
in the area.  The concept RLVs would fly from EFD to the Offshore Warning Area (OWA) W-
147C and D (see Figure 1-3).  
 
During navigation along these proposed departure and arrival routes, the Concept X and Z 
RLVs are operating in the fashion of a conventional aircraft.  Rocket ignition would occur only 
within the designated RLV Operating area (i.e., OWA W-147C and D), over the Gulf of Mexico 
approximately 130 miles south of the continental U.S.  
 

Figure 1-1 
Example Concept X Vehicle 
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Figure 1-2 
Example Concept Z Vehicle 

 
 

Source: Virgin Galactic, 2011 
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Figure 1-3 
Potential Concept X and Z Flight Path to OWA 147C & D 
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1.3 NOISE EMISSIONS 

This section describes background information associated with aircraft noise emissions and the 
generation of sonic booms.  
 
1.3.1 Aircraft Noise Emissions 

The primary mechanism of aircraft noise emissions results from air pressure fluctuations 
induced from the operation of aircraft during the various phases of flight. While pressure 
fluctuations from an aircraft can originate from aerodynamic forces or mechanical systems, the 
majority of aircraft noise is the result of engine operation. Jet engines induce a turbulent mixing 
of the atmosphere that creates compression and rarefaction of the ambient atmosphere, which 
causes air pressure fluctuations. If these fluctuations have the appropriate frequency and are 
strong enough, they can be perceived as audible sound.  
 
Aircraft noise emissions are often the most noticeable environmental effect of aviation 
operations. As with other environmental issues, the potential impact of noise emissions from 
aircraft is a function of a number of interacting variables, including sound level, duration, time of 
day, and frequency of occurrence. Quantifying the potential impact of aircraft sound emissions 
considers the quantitative aspects of aircraft sound emissions relative to subjective human 
perceptions of disturbance.  
 
Human perception of sound pressure fluctuations is described and measured in units of 
decibels (dB). The threshold of human perception of sound begins at 0 dB, with 120 dB typically 
considered the threshold for physical discomfort. The human ear is capable of hearing the 
sound pressure across the frequency range of 20 Hertz (Hz) to 20,000 Hz. To account for the 
frequency or pitch of the sound pressure fluctuations, decibels are typically converted to A-
weighted decibels. The A-weighting, described in International Standard 61672:2003, is the 
frequency metric utilized by the FAA and the recognized frequency adjustment to account for 
human response to noise.  A–weighting effectively filters out both high and low frequencies to 
approximate the sensitivity of the human ear. Impulsive sounds (e.g., sonic booms) typically 
utilize C-weighting, which includes a greater range of lower frequencies. Figure 1-4 shows a 
comparison of the A- and C- Weighting Functions.  
 
In addition to the noise frequencies, research2 shows that the loudness of individual events, the 
number of events during a given period, and the time of day in which noise events occur 
influence human perception of, and therefore sensitivity to, that noise. The cumulative effect of 
individual sound events on a community over time is calculated with a metric known as the Day-
Night Average Sound Level (DNL). The DNL takes into account the exposure, duration, time of 
day, and number of sound events averaged over a 12-month period.  
 
In 1981, the FAA and EPA determined that the DNL is the appropriate metric to assess noise 
impacts on humans. In 1992, the FAA confirmed that determination after finding the DNL metric 
accurately predicts those noise levels causing annoyance. 
 

                                                
2 Federal Agency Review of Selected Airport Noise Analysis Issues, Federal Interagency Committee on Noise 

(FICON) 1992. 
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Figure 1-4 
A-, B-, and C- Weighting Functions 

 
  Source: Castle Group 2013. 

 
The FAA considers a significant noise impact to occur if analysis shows that a proposed action 
increases sound levels in sensitive areas by DNL 1.5 dB or more at or above the DNL 65 dB 
exposure level when compared to a no action alternative for the same period (FAA Order 
1050.1E, Change 1, Appendix A, Section 14.3).  
 
1.3.2 Sonic Booms  

Noise emissions of concept RLVs can result from the generation of sonic booms.  
 
The movement of any aircraft traveling in the atmosphere creates a series of pressure waves 
due to the compression of air in front of a moving aircraft.  These pressure waves travel ahead 
of the aircraft at the speed of sound. When an aircraft’s speed becomes such that it begins to 
exceed its own pressure wave, the waves are compressed to a point where a shockwave is 
formed. This shockwave is known as a sonic boom, and is created when the aircraft passes the 
speed of sound, commonly referred to as Mach 1.  
 
The sonic boom shockwave produces a transient increase in air pressure, known as 
overpressure, which is a pressure greater than the ambient atmospheric pressure. Depending 
on atmospheric attenuation and absorption, sonic boom pressure fluctuations created by an 
aircraft in flight may have the potential to be heard at ground level. Factors influencing the 
intensity of the shockwave include vehicle size and weight, altitude, maneuvering, and vehicle 
shape. Because the pressure fluctuations contain low frequency sound energy, observers hear 
them as a sound similar to a thunderclap.  
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The sound energy associated with sonic booms has the potential for human disturbance. The 
impact of impulsive sounds such as sonic booms has been found to correlate with C-weighted 
DNL (CDNL).3 The C-weighting used by CDNL emphasizes low frequency sound between 25 
Hz and 10,000 Hz. Research4 demonstrates that the human perception of CDNL is related to an 
equivalent A weighted DNL.   
 

1.4 PROPOSED ACTION NOISE ANALYSIS METHODOLOGY 

The Proposed Action for the licensing process includes up to 50 departures and arrivals per 
year of a horizontal reusable launch vehicle. Under the Proposed Action this change in 
operations would equal a 0.09 percent increase in total annual operations. This section 
describes the methodology to perform a thorough noise impact analysis for the Proposed 
Action.  
 
Activities associated with the Proposed Action potentially affecting noise levels include noise 
generated during departure, flight, and arrival. This methodology addresses the potential noise 
impacts that may occur due to operations of horizontal RLVs at Ellington Airport. The following 
subsections describe the methodology of the RLV engine and sonic boom noise emissions of 
Concept X and Z vehicles. 

 
1.4.1 Engine Noise 

The FAA’s Area Equivalent Method (AEM) is the initial method of quantifying a proposed 
action’s potential impact from engine noise. The AEM uses a mathematical procedure to 
estimate a change in the area of the DNL 65 noise contour that would occur if the number 
and/or type of aircraft operations were to change. According to FAA Order 1050.1E, Change 1, 
if the AEM calculations indicate that a proposed action would result in less than a 17 percent 
(approximately a DNL 1 dB) increase in the DNL 65 dB contour area, it may be concluded that 
there would be no significant impact over noise sensitive areas and that no further noise 
analysis is required.5 
 
Concept X Representative AEM Vehicle – As described in Section 1.2, a Concept X vehicle 
operating at EFD would take off and depart horizontally.  It would then depart from EFD to an 
offshore location, where it would climb to a high altitude prior to igniting its rocket engines to 
complete its ascent. Upon return, the Concept X vehicle would return for a horizontal landing by 
either restarting its jet engines or by gliding.  
 
Based on current information from Concept X vehicle developers, an appropriate representative 
aircraft will be utilized in the AEM model to best model the acoustic parameters of engine noise 
from the Concept X vehicle.  
 
Concept Z Representative AEM Vehicle – As described in Section 1.2, Concept Z vehicles 
consist of a two-part vehicle comprising a reusable carrier aircraft and a reusable or an 
expendable launch vehicle. The carrier aircraft is powered by jet engines and designed/modified 
to carry the launch vehicle to a high altitude, where the two components detach and the rocket 
engine of the launch vehicle is ignited. The carrier aircraft flies back to EFD as a conventional 
aircraft under jet engine power. The launch vehicle, which can be either suborbital or orbital, 

                                                
3 Assessment of community response to impulsive noise, Journal of The Acoustical Society of America, (1985). 
4 Community Response to High-Energy Impulsive Sounds, Committee on Hearing and Bioacoustics (CHABA) 1996. 
5 FAA Order 1050.1E, Change 1, Policies and Procedures for Considering Environmental Impacts (2006). 
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completes its operation and either returns to EFD as a glider for a horizontal landing or is 
expended. 
 
Based on current information from Concept Z vehicle developers, an appropriate representative 
aircraft will be utilized in the AEM model to best model the acoustic parameters of engine noise 
from the Concept Z vehicle 
 
1.4.2 Sonic Boom  

In order to achieve their desired flight profiles, Concept X and Z vehicles must fly at supersonic 
speeds. Therefore, the operation of these vehicles traveling past Mach 1 will create sonic boom 
overpressures. The ground area and intensity of the resulting sonic boom depends on a number 
of factors, including vehicle geometry, atmospheric conditions, and flight profile trajectory. 
 
To accurately account for these factors and determine the potential impact of sonic boom 
generation, PCBoom4, a single-event prediction model, is proposed to be used to predict the 
sonic boom footprint for Concept X and Z vehicle operations. PCBoom4, produced by Wyle 
Laboratories, has been in use for many years, is utilized by the Air Force Center for Engineering 
and Environment, and is widely accepted to determine the specific pattern and amplitude of a 
sonic boom footprint.6 
 
Figure 1-5 depicts the proposed flight track for the Concept X and Z vehicles. The red portions 
represent the periods of supersonic flight and the yellow arrows show the direction of flight.   
 

                                                
6 WR 02-11 Computer Models for Sonic Boom Analysis, Wyle Laboratories (2002) 



 
Houston Spaceport at Ellington Airport 11  
Aircraft Noise and Sonic Boom Methodology (Version 2.0)    
 

Figure 1-5 
Concept X and Z Supersonic Profile 

 
Source: RS&H, 2014 
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Public Involvement Documentation 
Houston Spaceport Environmental Assessment 

 

Summary 
 
In accordance with NEPA, CEQ Regulations, FAA Order 1050.1E, and FAA Order 5050.4B, the 
FAA implemented a public involvement program for the Houston Spaceport Environmental 
Assessment (EA).  Public participation in the NEPA process not only provides for and 
encourages open communication between the FAA and the public, but also promotes better 
decision making. 
 
Early Coordination 
 
On November 11, 2013, the FAA mailed an early coordination letter to Federal, state and local 
elected officials, governmental resource agencies and airport tenants.  The purpose of the letter 
was to seek input concerning potential environmental impacts that may be associated with the 
construction of initial spaceport facilities and operation of horizontally launched reusable launch 
vehicles (RLVs) at Ellington Airport.  The FAA received letters from 12 different agencies and 
tenants. 
 
Draft EA Notice of Availability and Notice of Public Meeting 
 
The FAA published a “Notice of Availability and Request for Comment on the Draft EA” in the 
Federal Register on December 31, 2014, which started the 30-day public review and comment 
period for the Draft EA.  A notice was also published in several local newspapers including the 
Houston Chronicle on January 7, 2015 and the Bay Area Citizen, Pasadena Citizen, 
Friendswood Journal and Pearland Journal on January 8, 2015.  The FAA mailed notices of 
availability to 84 Federal, state and local agencies as well as copies of the Draft EA to the 
following agencies: 
 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

U.S. Coast Guard (USCG) 

U.S. Environmental Protection Agency (USEPA) 

U.S. National Park Service (USNPS) 

U.S. Fish and Wildlife Service (USFWS) 

Texas Air National Guard (TANG) 

Texas Commission on Environmental Quality (TCEQ) - Region 12 

Texas Department of Transportation (TxDOT) 

Texas General Land Office (TGLO) - Coastal Resources 

State Historic Preservation Officer (SHPO) - Texas Historical Commission (THC) 

Texas Parks and Wildlife Department (TPWD) 

Houston-Galveston Area Council (H-GAC) 

Harris County Public Health and Environmental Services (HCPHES) 

Harris County Public Infrastructure Development (HCPID) 

National Aeronautics and Space Administration (NASA) 
 
An electronic version of the Draft EA was also made available on the FAA website.  In addition, 
the FAA printed and mailed a copy of the Draft EA to the following libraries for public viewing: 
 

· 

· 

· 

· 

Clear Lake City-County Freeman Branch Library - 16616 Diana Lane, Houston, TX 77062 

Friendswood Public Library - 416 South Friendswood Drive, Friendswood, TX 77546 

Alvin Library - 105 South Gordon Street, Alvin, TX 77511 

Hitchcock Public Library - 8005 Barry Avenue, Hitchcock, TX 77563 



 
 
Open House Public Meeting 
 
The FAA held an open house public meeting on January 22, 2015 from 5:30 pm to 8:30 pm at 
Space Center Houston, Silvermoon Conference Room, 1601 NASA Parkway, Houston, Texas, 
77058.  The purpose of the meeting was to discuss the Draft Environmental Assessment for the 
Houston Spaceport, City of Houston, Harris County, Texas.  A total of 67 individuals attended 
the meeting.   
 
Participants signed in and received a nametag, a meeting handout and a comment form.   
Poster boards located throughout the open house provided information about FAA’s role, the 
proposed action, alternatives, reusable launch vehicles, NEPA, potential environmental effects, 
and how the public could participate in the process.  Representatives of the Federal Aviation 
Administration, Houston Airport System, and the consultant team were available to discuss the 
project and answer questions.  A comment box was available to capture written comments and 
a stenographer was present to record verbal comments.  Comments could also be mailed or 
emailed before the end of the comment period on January 31, 2015.  The FAA received a total 
of 10 written comments and one oral comment.   
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10748 Deerwood Park Blvd South 

Jacksonville, Florida 32256 

Voice 904 256 2500 

Fax 904 256 2502 

 

10/11/13 
 
Mr. Ken Gidlow 
Aerospace Engineer 
Office of Commercial Space Transportation 
Federal Aviation Administration 
2101 NASA Parkway, MC ON, B4S, Room 4403A 
Houston, TX 77058 
 
RE: Early Coordination for an Environmental Assessment for a Proposed Houston 
Spaceport at Ellington Airport, Harris County, Houston, Texas 
 
Dear Mr. Gidlow: 
 
The purpose of this letter is to seek input concerning potential environmental impacts that may be 
associated with the construction of initial spaceport facilities and operation of horizontally launched 
reusable launch vehicles (RLVs) at Ellington Airport (see Attachment 1). 
 
The City of Houston, Houston Airport System (HAS) is seeking a launch site operator’s license to 
allow for the horizontal departure and landing of winged RLVs at Ellington Airport. The Federal 
Aviation Administration, Office of Commercial Space Transportation (FAA/AST) will review the 
license application based on several factors, including the completion of an Environmental 
Assessment (EA). HAS selected RS&H to conduct the technical and analytical studies required for 
a launch site operator’s license application, including the EA.  
 
The Proposed Action includes acquisition of a launch site operator’s license, the construction of 
initial spaceport facilities, apron area, vehicle access, stormwater treatment, and other initial 
infrastructure (i.e., an oxidizer loading area) necessary to accommodate either a Concept X or Z 
vehicle and support equipment. The initial infrastructure would be sized to house either RLV and 
would be comparable in size, construction, and operation to existing on-Airport corporate hangars 
and office facilities. Should Ellington Airport need additional spaceport facilities beyond the 
Proposed Action, environmental approvals will be completed accordingly. 
 
Attachment 2 shows examples and descriptions of the RLV concept vehicles. The winged RLVs 
would operate similarly to today’s aircraft and use common fuels for propulsion, such as Jet A. The 
rockets used by the RLVs use refined kerosene similar to Jet A (RP-1) or solid hybrid fuels 
chemically similar to rubber or paraffin, and oxidizers such as liquid oxygen, nitrous oxide or 
hydrogen peroxide. No hypergols or other hazardous materials are used in these vehicles. At this 
time, it is anticipated that the RLVs would follow a southerly flight path toward the Gulf of Mexico to 
conduct its operation to suborbital altitudes (see Attachment 3).  
 
Proposed are approximately up to 50 total commercial RLV operations per year; significantly lower 
than the current number of aircraft operations at Ellington Airport (FAA Terminal Area Forecast - 
2012 – approximately 145,000 total operations). The development of vehicle operating/safety areas 
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and established operating procedures associated with the launch site operator’s license application 
(14 CFR Part 420) will help to ensure the safety of the RLV and the uninvolved public.  
 
In preparing the EA, RS&H will meet the requirements of the Council on Environmental Quality 
(CEQ) regulations implementing the National Environmental Policy Act (NEPA); FAA Order 
1050.1E, Environmental Impacts: Policies and Procedures, Change 1, and FAA Order 5050.4B, 
NEPA Implementing Instructions for Airport Actions. The EA will evaluate the potential direct, 
indirect, and cumulative environmental effects associated with the Proposed Action and analyze 
reasonable alternatives to the Proposed Action; including a No-Action Alternative. 
 
On behalf of HAS, RS&H is sending this early notification letter to: 
 

1. Advise you of the preparation of the EA; 
2. Seek any relevant information you may have regarding the environment (e.g., human, 

natural, or physical) within the vicinity of Ellington Airport; and 
3. Solicit early environmental comments and concerns regarding potential environmental, 

social, and economic issues for consideration during preparation of the EA. 
 
We would appreciate any information and/or comments you would like to contribute. Your input will 
be useful to HAS, RS&H, and the FAA/AST for making the most informed decisions throughout the 
EA process. You may send (via post or email) information and/or comments by November 11, 
2013 to: 
 
 Reynolds, Smith and Hills, Inc. 
 Attn. David Alberts 
 10748 Deerwood Park Boulevard South 
 Jacksonville, FL 32256-0597 
 David.Alberts@rsandh.com 
 
Thank you for your interest in this project and we look forward to working with you as we prepare 
this EA. If you have any questions, or would like additional information regarding the Proposed 
Action, please do not hesitate to contact me.  
 
Sincerely, 

David E. Alberts 
Southeast Region Environmental Service Group Leader 
 
Attachments: Attachment 1 – Location Map 
  Attachment 2 – Example of Concept X and Z Vehicles 
  Attachment 3 – Sample Flight Path 
 
Cc:  Arturo Machuca, Houston Airport System 
 Carlos Ortiz, Houston Airport System 
 Dan Czelusniak, FAA/AST 
 File 
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Attachment 2 
Concept X and Z Vehicle Examples 
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Attachment 3 
Sample Flight Path



Houston Spaceport 

Mailing List for Early Notification Letters Mailed on 10/11/2013

Type Title FName LName Position Organization Dist/Dept/Div Mailing Address City ST Zip

Federal Mr. Ken Gidlow Aerospace Engineer Federal Aviation Administration Office of Commercial Space Transportation
2101 NASA 

4403A

Parkway, MC ON, B4S, Room 
Houston TX 77058

Federal Mr. Daniel Czelusniak
Environmental 

Specialist

Protection 
Federal Aviation Administration Office of Commercial Space Transportation 800 Independence Avenue, SW, Suite 325 Washington DC 20591

Federal Ms. Stacey Zee
Environmental 

Specialist

Protection 
Federal Aviation Administration Office of Commercial Space Transportation 801 Independence Avenue, SW, Suite 325 Washington DC 20592

Federal Mr. Cameron Bryan
Planning 

Manager

and Programming 
Federal Aviation Administration Southwest Region 2602 Meacham Boulevard, Room 610 Fort Worth TX 73138

Federal Ms. Teresa Bruner Regional Administrator Federal Aviation Administration Southwest Region 2601 Meacham Boulevard Fort Worth TX 76137

Federal Mr. Dean McMath
Regional 

Leader

Environmental Team 
Federal Aviation Administration Southwest Region 2601 Meacham Boulevard, Room 697 Fort Worth TX 73137

Federal Mr. Tony Robinson Regional Administrator
Federal 

Agency

Emergency Management 
Region 6 FRC 800 North Loop 288 Denton TX 76209

Federal Mr. Robert Tally Division Administrator Federal Highway Administration Texas Division 300 E. 8th Street, Room 826 Austin TX 78701

Federal Dr. Ellen Ochoa Director NASA Johnson Space Center 2101 NASA Parkway Houston TX 77058

Federal Ms. Tina Norwood NASA NEPA Manager
National Aeronautics 

Administration

and Space 
Environmental Management Division 300 E Street SW, Suite 5B11 Washington DC 20546

Federal Dr. Roger Zimmerman Lab Director
National Oceanic 

Administration

and Atmospheric National Marines 

Laboratory

Fisheries Service, Galveston 
4700 Avenue U Galveston TX 77551

Federal Mr. Salvador Salinas State Conservationist
Natural Resources 

Services

Conservation 
Texas State Office 101 South Main Street Temple TX 76501

Federal Col. Richard P. Pannell Commanding Officer U.S. Army Corps of Engineers Galveston District P.O. Box 1229 Galveston TX 77553

Federal Mr. Dan Deerinwater Regional Director U.S. Bureau of Indian Affairs Southern Plains Region P.O. Box 368 Anadarko OK 73005

Federal Ms. Jennifer Montoya
Resource Management 

Team Leader

Plans 
U.S. Bureau of Land Management Las Cruces District Office 1800 Marquess Street Las Cruces NM 88005

Federal Mr. Mark Trevino Area Manager U.S. Bureau of Reclamation Oklahoma-Texas Area Office 5316 Highway 290 West, Suite 110 Austin TX 78735

Federal Capt. Brian Penoyer Commander U.S. Coast Guard Houston-Galveston Sector 9640 Clinton Drive Houston TX 77029

Federal CDR Scott E. Langum Commanding Officer U.S. Coast Guard Air Station Houston 1178 Ellington Field, Sneider Houston TX 77034

Federal Ms. Barbara R. Britton Regional Environmental Officer
U.S. Department 

Development

of Housing and Urban 
Region VI 801 Cherry Street, Room 2862 Fort Worth TX 76102

Federal Mr. Stephen Spencer Regional Environmental Officer U.S. Department of Interior
Office of Environmental Policy 

Albuquerque Regional Office

and Compliance, 
1001 Indian School Road, NW, Suite 348 Albuquerque NM 87104

Federal Mr. Mark Briggs Director U.S. Department of Labor
Occupational Safety 

Houston South Area 

& Health 

Office

Administration, 
17625 El Camino Real, Suite 400 Houston TX 77058

Federal Ms. Rhonda Smith Chief U.S. Environmental Protection Agency Office of Planning and Coordination (6EN-XP) 1445 Ross Avenue Dallas TX 75202

Federal Mr. Ron Curry Regional Administrator U.S. Environmental Protection Agency South Central Region, Region 6 1445 Ross Avenue, Suite 1200 Dallas TX 75202

Federal Mr. Edith Erfling Project Leader U.S. Fish and Wildlife Service Ecological Services Field Office 17629 El Camino Real, #211 Houston TX 77058

Federal Mr. Denise Baker NEPA Regional Coordinator U.S. Fish and Wildlife Service Southwest Region P.O. Box 1306 Albuquerque NM 87103

Federal Ms. Liz Agpaoa Regional Forester U.S. Forest Service Southern Region 1720 Peachtree Road NW Atlanta GA 30309

Federal Ms. Marjorie McColl Petty Regional Director U.S. Health and Human Services Region VI 1301 Young Street, Suite 1124 Dallas TX 75202

Federal Mr. John Wessels Regional Director U.S. National Park Service Intermountain Region 12795 Alameda Parkway Denver CO 80225

Federal The Hon. Randy Weber Congressman U.S. House of Representatives District 14 174 Calder Road League City TX 77573

Federal The Hon. Pete Olson Congressman U.S. House of Representatives District 22 6302 W. Broadway Street, Suite 220 Pearland TX 77581

Federal The Hon. Gene Green Congressman U.S. House of Representatives District 29 11811 I-10 East, Suite 430 Houston TX 77029

Federal The Hon. Steve Stockman Congressman U.S. House of Representatives District 36
8060 Spencer Highway, San Jacinto 

College, Building 1, Room 108
Pasadena TX 77505

Federal The Hon. John Cornyn Senator U.S. Senate 5300 Memorial Drive, Suite 980 Houston TX 77007

Federal The Hon. Ted Cruz Senator U.S. Senate 1919 Smith Street, Suite 800 Houston TX 77002

Page 1 of 3



Houston Spaceport 

Mailing List for Early Notification Letters Mailed on 10/11/2013
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State Mr. Milton Rister Executive Director Railroad Commission of Texas P.O. Box 12967 Austin TX 78711

State Col. Terence Winkler Wing Commander Texas Air National Guard 147th Reconnaissance Wing 14657 Sneider Houston TX 77034

State Ms. Ashley K. Wadick Regional Director
Texas Commission

Quality

 on Environmental 
5425 Polk Street, Suite H Houston TX 77023

State Mr. David Brymer Assistant Director
Texas Commission

Quality

 on Environmental 
Air Quality Division P.O. Box 13087, MC 206 Austin TX 78711

State Ms. Kellye Rila Director
Texas Commission

Quality

 on Environmental 
Water Availability Division P.O. Box 13087, MC 160 Austin TX 78711

State Ms. Jennifer Bailey Regional Director Texas Department of Agriculture Gulf Coast Region (Region 3) 5425 Polk Street, Suite G-20 Houston TX 77023

State Dr. Brian Smith
Acting Regional 

Director

Medical Texas Department

Services

 of State Health 
Health Service Region 6/5 South-Houston 5425 Polk, Suite J, MC 1906 Houston TX 77023

State Mr. David Fulton Director Texas Department of Transportation Aviation Division 125 E. 11th St. Austin TX 78701

State Mr. Michael W. Alford District Engineer Texas Department of Transportation Houston District P.O. Box 1386 Houston TX 77251

State Mr. Michael L. Williams Commissioner of Education Texas Education Agency 1701 N. Congress Avenue Austin TX 78701

State Ms. Helen Young Deputy Commissioner Texas General Land Office Coastal Resources P.O. Box 12873 Austin TX 78711

State Mr. Jeffrey Davis Field Office Director Texas General Land Office La Porte Field Office, Region II P.O. Box 1675 Galveston TX 77553

State Ms. Tara Ellis Mealy Biologist Texas General Land Office Upper Coast P.O. Box 1675 Galveston TX 77553

State Mr. Mark Wolfe Executive Director & SHPO Texas Historical Commission P.O. Box 12276 Austin TX 78711

State Mr. Carter Smith Executive Director Texas Parks and Wildlife Department 4200 Smith School Road Austin TX 78744

State Ms. Rebecca Hensley Regional Director Texas Parks and Wildlife Department Science and Policy Resources 1502 FM 517 East Dickinson TX 77539

State The Hon. Rick Perry Governor State of Texas P.O. Box 12428 Austin TX 78711

State The Hon. Craig Eiland State Representative Texas House of Representatives District 023 9702 E.F. Lowery Expressway Texas City TX 77591

State The Hon. Greg Bonnen State Representative Texas House of Representatives District 024 174 Calder Road, Suite 116 League City TX 77573

State The Hon. Dennis Bonnen State Representative Texas House of Representatives District 025 122 E. Myrtle Angleton TX 77515

State The Hon. Ed Thompson State Representative Texas House of Representatives District 029 P.O. Box 2910 Austin TX 78768

State The Hon. Wayne Smith State Representative Texas House of Representatives District 128 909 Decker Drive, Suite 104 Baytown TX 77520

State The Hon. John E. Davis State Representative Texas House of Representatives District 129 1350 NASA Parkway, #212 Houston TX 77058

State The Hon. Alma A. Allen State Representative Texas House of Representatives District 131 10101 Fondren Road, Suite 500 Houston TX 77096

State The Hon. Carol Alvarado State Representative Texas House of Representatives District 145 2900 Woodridge Drive, Suite 305 Houston TX 77087

State The Hon. Garnet F. Coleman State Representative Texas House of Representatives District 147 5445 Almeda, Suite 501 Houston TX 77004

State The Hon. Sylvia R. Garcia State Senator Texas State Senate District 06 5425 Polk Street, Suite 125 Houston TX 77023

State The Hon. Larry Taylor State Senator Texas State Senate District 11 174 Calder Road, Suite 151 League City TX 77573

State Mr. Denise S. Francis Single Point of Contact
Governor's 

Planning

Office of Budget and 
P.O. Box 12428 Austin TX 78711

State Mr. Ray Newby Coastal Geologist Texas General Land Office Coastal Resources 1700 N. Congress Austin TX 78701

Regional Mr. Jack Steele Executive Director Houston-Galveston Area Council P.O. Box 22777 Houston TX 77227

County The Hon. Donald "Dude" Payne Commissioner Brazoria County Precinct 1 P.O. Box 998 Clute TX 77531

County The Hon. Matt Sebesta Commissioner Brazoria County Precinct 2 21017 CR 171 Angleton TX 77515

County The Hon. Stacy L. Adams Commissioner Brazoria County Precinct 3 P.O. Box 548 Alvin TX 77512

County The Hon. Ryan Dennard Commissioner Galveston County Precinct 1 722 Moody, 1st Floor Galveston TX 77550

County The Hon. Kevin O'Brien Commissioner Galveston County Precinct 2 111730 Highway 6 Sante Fe TX 77510

County The Hon. Stephen D. Holmes Commissioner Galveston County Precinct 3
9850-A Emmett 

Suite A100

F. Lowry Expressway, 
Texas City TX 77591

County The Hon. Ken Clark Commissioner Galveston County Precinct 4 174 Calder Road League City TX 77573

County The Hon. El Franco Lee Commissioner Harris County Precinct 1 1001 Preston Avenue, Suite 950 Houston TX 77002

County The Hon. Jack Morman Commissioner Harris County Precinct 2 16603 Buccaneer Houston TX 77062
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County Mr. Mike Talbott Director Harris County Flood Control District 9900 Northwest Freeway Houston TX 77092

County Dr. Umair A. Shah Executive Director
Harris County Public Health 

Environmental Services

and 
2223 West Loop South Houston TX 77027

County Mr. John R. Blount Director
Harris County 

Development

Public Infrastructure 
Architecture and Engineering Division 1001 Preston, 7th Floor Houston TX 77002

County The Hon. Joe King County Judge Brazoria County 111 E. Locust Street, Suite 102 Angleton TX 77515

County The Hon. Ed Emmett County Judge Harris County 1001 Preston, Suite 911 Houston TX 77002

County The Hon. Mark Henry County Judge Galveston County 722 Moody, Suite 200 Galveston TX 77550

City The Hon. Gary Appelt Mayor City of Alvin 216 West Sealy Alvin TX 77511

City The Hon. Julie Masters Mayor City of Dickinson 4403 Highway 3 Dickinson TX 77539

City The Hon. Kevin M. Holland Mayor City of Friendswood 910 South Friendswood Drive Friendswood TX 77546

City The Hon. Lewis Rosen Mayor City of Galveston P.O. Box 779 Galveston TX 77553

City The Hon. Tom Wilson Mayor City of Hillcrest Village P.O. Box 1172 Alvin TX 77512

City The Hon. Anthony Matranga Mayor City of Hitchcock 7423 Highway 6 Hitchcock TX 77563

City The Hon. Steve Spicer Mayor City of Jamaica Beach 5264 Jamaica Beach Jamaica Beach TX 77554

City The Hon. Bobby Hocking Mayor City of La Marque 1111 Bayou Road La Marque TX 77568

City The Hon. Tim Paulissen Mayor City of League City 300 W. Walker League City TX 77573

City The Hon. Bill Strickland Mayor City of Liverpool P.O. Box 68 Liverpool TX 77577

City The Hon. Mark Denman Mayor City of Nassau Bay P.O. Box 58448 Nassau Bay TX 77258

City The Hon. Johnny Isbell Mayor City of Pasadena 1211 Southmore Pasadena TX 77502

City The Hon. Tom Reid Mayor City of Pearland 3519 Liberty Drive Pearland TX 77581

City The Hon. Ralph Stenzel Mayor City of Santa Fe P.O. Box 950 Santa Fe TX 77510

City The Hon. Matthew T. Doyle Mayor City of Texas City P.O. Box 2608 Texas City TX 77592

City The Hon. Floyd H. Myers Mayor City of Webster 101 Pennsylvania Webster TX 77598

Tenant Mr. Robert Amey Principal Aerosim Flight Academy 12711 Blume Avenue, Ellington Field Houston TX 77034

Tenant Ms. Helene McCorvey Owner Flying Tigers 12711 Blume Avenue Houston TX 77034

Tenant Mr. William E. King President Southwest Airport Services
Ellington Field 

Brantly Road

Building 500, 11811 N. 
Houston TX 77034

Tenant Mr. Randall L. Reed CEO Starbase Jet Charter 11210 Blume Avenue Houston TX 77034

Tenant Ms. Laura Hays Director TrustComm Defense Solutions 11140 Aerospace Avenue Houston TX 77034

Page 3 of 3



 

 

 

Draft EA Notice of Availability 

and Public Meeting 

Notification 

 

 

 

 

 

 







78936 Federal Register / Vol. 79, No. 250 / Wednesday, December 31, 2014 / Notices 

limited. Additional information 
regarding this and other IMO SHC 
public meetings may be found at: 
www.uscg.mil/imo. 

Dated: December 18, 2014. 

Marc Zlomek, 

Executive Secretary, Shipping Coordinating 
Committee, Department of State. 

[FR Doc. 2014–30711 Filed 12–30–14; 8:45 am] 

BILLING CODE 4710–09–P 

DEPARTMENT OF TRANSPORTATION 

Federal Aviation Administration 

Office of Commercial Space 
Transportation; Notice of Availability 
and Request for Comment on the Draft 
Environmental Assessment for the 
Houston Spaceport, City of Houston, 
Harris County, Texas 

AGENCY: Federal Aviation 
Administration (FAA), Department of 
Transportation (DOT). 

ACTION: Notice of Availability, Notice of 
Public Comment Period, Notice of 
Public Meeting, and Request for 
Comment. 

SUMMARY: In accordance with the 
National Environmental Policy Act of 
1969, as amended (NEPA; 42 United 
States Code 4321 et seq.), Council on 
Environmental Quality NEPA 
implementing regulations (40 Code of 
Federal Regulations parts 1500 to 1508), 
and FAA Order 1050.1E, Change 1, 
Environmental Impacts: Policies and 
Procedures, the FAA is announcing the 
availability of and requesting comments 
on the Draft Environmental Assessment 
for the Houston Spaceport (Draft EA). 

FOR FURTHER INFORMATION CONTACT: Mr. 
Daniel Czelusniak, Office of Commercial 
Space Transportation, Federal Aviation 
Administration, 800 Independence Ave. 
SW., Suite 325, Washington, DC 20591; 
phone (202) 267–5924; or email 
houstonspaceportEA@houstontx.gov. 

SUPPLEMENTARY INFORMATION: The Draft 
EA was prepared to analyze the 
potential environmental impacts of 
Houston Airport System’s (HAS’s) 
proposal to establish and operate a 
commercial space launch site at the 
Ellington Airport (EFD), in Houston, 
Texas and offer the site to prospective 
commercial space launch operators for 
the operation of horizontal take-off and 
horizontal landing Concept X and 
Concept Z reusable launch vehicles 
(RLVs). To operate a commercial space 

www.faa.gov/about/office_org/
headquarters_offices/ast/
environmental/nepa_docs/review/
documents_progress/. 

ADDRESSES: Please 
writing to Mr. Dan
of Commercial Spa

EA, the FAA would: (1) Issue a launch 
site operator license to HAS for the 
operation of a commercial space launch 
site at EFD; (2) issue launch licenses to 
prospective commercial space launch 
operators that would allow them to 
conduct launches of horizontal take-off 
and horizontal landing Concept X and 
Concept Z RLVs from EFD, and (3) 
provide unconditional approval to the 
Airport Layout Plan (ALP) 
modifications that reflect the 
designation of a spaceport boundary and 
construction of planned spaceport 
facilities and infrastructure. Proposed 
launch operations would begin in 2015 
and continue through 2019 in 
accordance with the terms of the launch 
site operator license. HAS proposes to 
provide RLV operators the ability to 
conduct up to 50 launches and landings 
(or 100 operations) per year, with 
approximately five percent of the 
operations expected to occur during 
night-time hours. 

The Draft EA addresses the potential 
environmental impacts of implementing 
the Proposed Action and the No Action 
Alternative. Under the No Action 
Alternative, the FAA would not issue a 
launch site operator license to HAS, and 
thus no launch licenses to individual 
commercial space launch vehicle 
operators to operate at EFD. Also, there 
would be no need to update the EFD 
ALP, and thus there would be no FAA 
approval of a revised ALP. Existing 
operations would continue at EFD, 
which is currently classified as a 
commercial primary small-hub airport. 

The environmental impact categories 
considered in the Draft EA include air 
quality; climate; coastal resources; 
compatible land use; Department of 
Transportation Act: Section 4(f); fish, 
wildlife, and plants; floodplains; 
hazardous materials, pollution 
prevention, and solid waste; historical, 
architectural, archaeological, and 
cultural resources; light emissions and 
visual impacts; natural resources and 
energy supply; noise; socioeconomics, 
environmental justice, and children’s 
environmental health and safety risks; 
water quality; and wetlands. The Draft 
EA also considers the potential 
cumulative environmental impacts. 

The FAA has posted the Draft EA on 
the FAA Office of Commercial Space 
Transportation Web site: http://

• Clear Lake City-County Freeman 
Branch Library, 16616 Diana Lane, 
Houston, TX 77062 

• Friendswood Public Library, 416 
South Friendswood Drive, 
Friendswood, TX 77546 

• Alvin Library, 105 South Gordon 
Street, Alvin, TX 77511 

• Hitchcock Public Library, 8005 Barry 
Avenue, Hitchcock, TX 77563 

The FAA will hold an open house 
public meeting to solicit comments from 
the public concerning the scope and 
content of the Draft EA. Details of the 
meeting are as follows: 

• January 22, 2015, 5:30 p.m. to 8:30 
p.m., Space Center Houston, 
Silvermoon Conference Room (1st 
floor), 1601 NASA Parkway, 
Houston, TX 77058 

The public will be able to speak to 
project representatives one-on-one and 
submit written comments and/or 
provide oral comments to a 
stenographer. Oral and written 
comments are weighted evenly. 

DATES: The FAA encourages all 
interested parties to provide comments 
concerning the scope and content of the 
Draft EA. To ensure that all comments 
can be addressed in the Final EA, 
comments on the draft must be received 
by the FAA on or before January 31, 
2015, or 30 days from the date of 
publication of this Federal Register (FR) 
notice, whichever is later. 

Comments should be as specific as 
possible and address the analysis of 
potential environmental impacts and 
the adequacy of the Proposed Action or 
merits of alternatives being considered. 
Reviewers should organize their 
comments to be meaningful and inform 
the FAA of their interests and concerns 
by quoting or providing specific 
references to the text of the Draft EA. 
Matters that could have been raised 
with specificity during the comment 
period on the Draft EA may not be 
considered if they are raised for the first 
time later in the decision process. This 
commenting procedure is intended to 
ensure that substantive comments and 
concerns are made available to the FAA 
in a timely manner so that the FAA has 
an opportunity to address them. 

submit comments in 
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launch site, HAS must obtain a 
commercial space launch site operator 
license from the FAA. Under the 
Proposed Action addressed in the Draft 

A paper copy and electronic version 
(CD) of the Draft EA may be reviewed 
for comment during regular business 
hours at the following libraries: 

Federal Aviation A
Independence Ave
Washington, DC 2
houstonspaceport
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Issued in Washington, DC on December 22, 
2014. 

Daniel Murray, 

Manager, Space Transportation Development 
Division. 

[FR Doc. 2014–30558 Filed 12–30–14; 8:45 am] 

BILLING CODE 4310–13–P 

DEPARTMENT OF TRANSPORTATION 

Federal Aviation Administration 

Thirtieth Meeting: RTCA Special 
Committee 224, Airport Security 
Access Control Systems 

AGENCY: Federal Aviation 
Administration (FAA), U.S. Department 
of Transportation (DOT). 
ACTION: Meeting Notice of RTCA Special 
Committee 224, Airport Security Access 
Control Systems. 

SUMMARY: The FAA is issuing this notice 
to advise the public of the thirtieth 
meeting of the RTCA Special Committee 
224, Airport Security Access Control 
Systems. 

DATES: The meeting will be held on 
January 28th, 2015 from 10:00 a.m.–2:00 
p.m. 
ADDRESSES: The meeting will be held at 
RTCA, Inc., 1150 18th Street NW., Suite 
910, Washington, DC, 20036. 
FOR FURTHER INFORMATION CONTACT: The 
RTCA Secretariat, 1150 18th Street NW., 
Suite 910, Washington, DC, 20036, or by 
telephone at (202) 833–9339, fax at (202) 
833–9434, or Web site at http://
www.rtca.org. 

SUPPLEMENTARY INFORMATION: Pursuant 
to section 10(a) (2) of the Federal 
Advisory Committee Act (Pub. L. 92– 
463, 5 U.S.C., App.), notice is hereby 
given for a meeting of Special 
Committee 224. The agenda will include 
the following: 

January 28th 2015 

• Welcome/Introductions/
Administrative Remarks. 

• Review/Approve Previous Meeting 
Summary 

• Report from the TSA. 
• Report on Safe Skies Document 

Distribution 
• Program Management Committee 

Direction for Consideration of 
Operational Guidance 

• Revised Terms of Reference— 
Review/Approval 

• Individual Document Section 
Reports 

• Action Items for Next Meeting 
• Time and Place of Next Meeting 
• Any Other Business 
• Adjourn 
Attendance is open to the interested 

public but limited to space availability. 

With the approval of the chairman, 
members of the public may present oral 
statements at the meeting. Persons 
wishing to present statements or obtain 
information should contact the person 
listed in the FOR FURTHER INFORMATION 
CONTACT section. Members of the public 
may present a written statement to the 
committee at any time. 

Issued in Washington, DC, on December 
22, 2014. 

Mohannad Dawoud, 

Management Analyst, NextGen, Program 
Oversight and Administration, Federal 
Aviation Administration. 

[FR Doc. 2014–30548 Filed 12–30–14; 8:45 am] 

BILLING CODE 4910–13–P 

DEPARTMENT OF TRANSPORTATION 

Federal Aviation Administration 

Sixty-Second Meeting: RTCA Special 
Committee 186, Automatic Dependent 
Surveillance-Broadcast (ADS-B) 

AGENCY: Federal Aviation 
Administration (FAA), U.S. Department 
of Transportation (DOT). 
ACTION: Meeting Notice of RTCA Special 
Committee 186, Automatic Dependent 
Surveillance-Broadcast (ADS-B). 

SUMMARY: The FAA is issuing this notice 
to advise the public of the sixty second 
meeting of the RTCA Special Committee 
186, Automatic Dependent 
Surveillance-Broadcast (ADS-B). 

DATES: The meeting will be held January 
23, 2015 from 9:00 a.m.–5:00 p.m. 

ADDRESSES: The meeting will be held at 
the RTCA Headquarters—NBAA & 
Colson Conference Rooms, 1150 18th 
Street NW., Suite 910, Washington, DC 
20036 

FOR FURTHER INFORMATION CONTACT: The 
RTCA Secretariat, 1150 18th Street NW., 
Suite 910, Washington, DC, 20036, or by 
telephone at (202) 330–0662/(202) 833– 
9339, fax (202) 833–9434, or Web site at 
http://www.rtca.org. 
SUPPLEMENTARY INFORMATION: Pursuant 
to section 10(a)(2) of the Federal 
Advisory Committee Act (Pub. L. 92– 
463, 5 U.S.C., App.), notice is hereby 
given for a meeting of Special 
Committee 186. The agenda will include 
the following: 

January 23 2015 

• Chairman’s Introductory Remarks 
• Review of Meeting Agenda 
• Review/Approval of the 61st Meeting 

Summary, RTCA Paper No. RTCA 
Paper No. 169–14/SC186–335 

• Surveillance Broadcast Services (SBS) 
Program Status 

• European Activities 

• Updated SC–186 Terms of Reference 
• WG–4—Application Technical 

Requirements 
Æ Flight Deck-based Interval 

Management (FIM) MOPS Status & 
Schedule 

Æ Cockpit Assisted Pilot Procedures 
(CAPP) 

Æ Preliminary look at recent MITRE 
HITL 

• Advanced Interval Management (A– 
IM) Development 

• Coordination with SC–214/WG–78 for 
ADS-B Application Data Link Rqts– 
Status 

• FAA information briefings 
Æ Equip 2020 
Æ Planned TIS–B Service Changes 
Æ Recent Regulatory/Guidance/Policy 

updates 
Æ Summary of Avionics Monitoring 

results 
• Date, Place and Time of Next Meeting 
• New Business 
Æ Overview of 1090 MHz Phase 

Modulation Research 
• Other Business. 
Æ Status brief on Wake Vortex Tiger 

Team 
• Review Action Items/Work Programs 
• Adjourn Plenary 

Attendance is open to the interested 
public but limited to space availability. 
With the approval of the chairman, 
members of the public may present oral 
statements at the meeting. 

Persons wishing to present statements 
or obtain information should contact the 
person listed in the FOR FURTHER 
INFORMATION CONTACT section. Members 
of the public may present a written 
statement to the committee at any time. 

Issued in Washington, DC on December 22, 
2014. 

Mohannad Dawoud, 

Management Analyst, Program Oversight and 
Administration, NextGen, Management 
Services, Federal Aviation Administration. 

[FR Doc. 2014–30551 Filed 12–30–14; 8:45 am] 

BILLING CODE 4910–13–P 

DEPARTMENT OF TRANSPORTATION 

Federal Highway Administration 

[Docket No. FHWA–2014–0040] 

Agency Information Collection 
Activities: Notice of Request for 
Reinstatement of a Previously 
Approved Information Collection 

AGENCY: Federal Highway 
Administration (FHWA), DOT. 

ACTION: Notice of request for extension 
of currently approved information 
collection. 

SUMMARY: In compliance with the 
Paperwork Reduction Act (PRA) of 1995 
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FEDERAL AVIATION ADMINISTRATION 

DRAFT EA NOTICE OF AVAILABILITY  

and OPEN HOUSE PUBLIC MEETING 

 

In accordance with the National Environmental Policy Act, the Federal Aviation Administration 

(FAA), Office of Commercial Space Transportation is announcing the availability of the Draft 

Environmental Assessment for the Houston Spaceport, City of Houston, Harris County, Texas (Draft 

EA). The Draft EA evaluates potential environmental impacts of the Houston Airport System’s 

proposal to operate a commercial space launch site at the Ellington Airport in Harris County, 

Texas and offer the site to the commercial space industry for the operation of horizontal take-off 

and horizontal landing reusable launch vehicles. To operate a commercial space launch site, the 

Houston Airport System must obtain a launch site operator license from the FAA. The Draft EA 

can be reviewed online at:  

http://www.faa.gov/about/office_org/headquarters_offices/ast/environmental/nepa_docs/review

/documents_progress/ 

In addition, a printed copy of the Draft EA is available at the following locations:  

· Clear Lake City-County Freeman Branch Library, 16616 Diana Lane, Houston, TX 77062 

· Friendswood Public Library, 416 South Friendswood Drive, Friendswood, TX 77546  

· Alvin Library, 105 South Gordon Street, Alvin, TX 77511 

· Hitchcock Public Library, 8005 Barry Avenue, Hitchcock, TX 77563 

The FAA will hold an open house public meeting on January 22, 2015, from 5:30 p.m. to 

8:30 p.m. at the Space Center Houston, Silvermoon Conference Room (1st floor), 1601 

NASA Parkway, Houston, TX 77058. The public will be able to speak to project representatives 

one-on-one and submit written comments or provide oral comments to a stenographer. 

Comments or questions on the Draft EA should be sent on or before January 31, 2015 (or within 

30 days of the Federal Register notice; whichever is later) and may be addressed to Mr. Daniel 

Czelusniak, Office of Commercial Space Transportation, Federal Aviation Administration, 800 

Independence Avenue, SW, Suite 325, Washington, DC 20591 or submitted by email to: 

houstonspaceportEA@houstontx.gov 



Houston Spaceport Draft EA Mailing List 

Houston Spaceport Draft Environmental Assessment  

Distribution List 
 

The following names and addresses in yellow highlight were sent the FAA general 

distribution letter, one (1) hardcopy of the Houston Spaceport Draft EA, and one (1) CD of 

the Draft EA. Contacts without highlighting were sent a flyer of the Draft EA NOA newspaper 

annoucement (which includes a web link to review the Draft EA). 

 

HAS 

 

Arturo Machuca 

Houston Airport System 

16930 John F Kenney Blvd 

Houston, TX 77032 

713-859-4221 

 

(3 hardcopies, 3 CDs – 1 for the 

public’s review at EFD) 

 

Federal 

 

Mr. Daniel Czelusniak 

Federal Aviation Administration 

800 Independence Avenue, SW, Suite 325 

Washington, DC 20591 

202-267-5924 

 

Ms. Stacey Zee 

Federal Aviation Administration 

801 Independence Avenue, SW, Suite 325 

Washington, DC 20592 

 

Mr. Ken Gidlow 

FAA – AST 

15927 El Camino Real   

Houston, Texas  77062 

281-483-9931 

 

 

 

 

 

 

Mr. Kelvin Solco 

Federal Aviation Administration 

2601 Meacham Boulevard 

Fort Worth, TX 73137 

 

Mr. Cameron Bryan 

Federal Aviation Administration 

2601 Meacham Boulevard, Room 610 

Fort Worth, TX 73138 

Mr. Tony Robinson 

Federal Emergency Management Agency 

FRC 800 North Loop 288 

Denton, TX 76209 

 

Dr. Ellen Ochoa 

NASA 

2101 NASA Parkway 

Houston, TX 77058 

 

Ms. Tina Norwood 

National Aeronautics and Space 

Administration 

300 E Street SW, Suite 5B11 

Washington, DC 20546 

202-358-7324 

 

Mr. Dean McMath 

Federal Aviation Administration 

2601 Meacham Boulevard, Room 697 

Fort Worth, TX 73137 

817-222-5617 
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Mr. Al Alonzi 

Federal Highway Administration – Texas 

Division 

300 E. 8
th

 Street, Room 826 

Austin, TX 78701 

 

Dr. James Nance 

National Oceanic and Atmospheric 

Administration 

4700 Avenue U 

Galveston, TX 77551 

 

Mr. Salvador Salinas 

Natural Resources Conservation Services 

101 South Main Street 

Temple, TX 76501 

 

Col. Richard P. Pannell 

U.S. Army Corps of Engineers 

P.O. Box 1229 

Galveston, TX 77553 

 

Mr. Dan Deerinwater 

U.S. Bureau of Indian Affairs 

P.O. Box 368 

Anadarko, OK 73005 

 

Ms. Melanie Barnes 

U.S. Bureau of Land Management 

P.O. Box 27115 

Santa Fe, NM 87502 

 

Mr. Mark Trevino 

U.S. Bureau of Reclamation 

5316 Highway 290 West, Suite 110 

Austin, TX 78735 

 

MST2 Chris Bennett 

U.S. Coast Guard   

9640 Clinton Drive  

Houston, TX 77029 

713-571-5199 

 

CDR Scott E. Langum 

U.S. Coast Guard Air Station Houston 

1178 Ellington Field 

Houston, TX 77034 

 

Ms. Barbara R. Britton 

U.S. Department of Housing and Urban 

Development 

801 Cherry Street, Room 2862 

Fort Worth, TX 76102 

 

Mr. Stephen Spencer 

U.S. Department of Interior 

1001 Indian School Road, NW, Suite 348 

Albuquerque, NM 87104 

 

Mr. Mark Briggs 

U.S. Department of Labor 

17625 El Camino Real, Suite 400 

Houston, TX 77058 

 

Ms. Rhonda Smith 

U.S. Environmental Protection Agency 

1445 Ross Avenue 

Dallas, TX 75202 

214-665-8006 

 

Ms. Edith Erfling 

U.S. Fish and Wildlife Service 

17629 El Camino Real, #211 

Houston, TX 77058 

281-286-8282 

 

Ken Aney (acting regional forester) 

U.S. Forest Service     

1720 Peachtree Road NW 

Atlanta, GA 30309 

 

Ms. Marjorie McColl Petty 

U.S. Health and Human Services 

1301 Young Street, Suite 1124 

Dallas, TX 75202 

 

Ms. Sue Masica 

U.S. National Park Service 

12795 Alameda Parkway 

Denver, CO 80225 

303-969-2500 

 

The Hon. Randy Weber 

U.S. House of Representatives 

174 Calder Road 

League City, TX 77573 
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The Hon. Pete Olson 

U.S. House of Representatives 

6302 W. Broadway Street, Suite 220 

Pearland, TX 77581 

 

The Hon. Gene Green 

U.S. House of Representatives 

11811 I-10 East, Suite 430 

Houston, TX 77029 

 

The Hon. Steve Stockman 

U.S. House of Representatives 

8060 Spencer Highway, San Jacinto 

College, Building 1, Room 108 

Pasadena, TX 77505 

 

The Hon. John Cornyn 

U.S. Senate 

5300 Memorial Drive, Suite 980 

Houston, TX 77007 

 

The Hon. Ted Cruz 

U.S. Senate 

808 Travis Street, Suite 1420 

Houston, TX 77002 

 

Col. John B. “Jack” Daniel 

Texas Air National Guard 

147th Reconnaissance Wing 

Ellington Airport 

14657 Sneider 

Houston, TX 77034 

281-929-2662 

 

State 

 

Mr. Milton Rister 

Railroad Commission of Texas 

P.O. Box 12967 

Austin, TX 78711 

 

Ms. Ashley K. Wadick 

Regional Director 

Texas Commission on Environmental 

Quality, Region 12  

5425 Polk Street, Suite H 

Houston, TX 77023 

713-767-3500 

Mr. David Brymer 

Director, Air Quality DIvision 

Texas Commission on Environmental 

Quality 

P.O. Box 13087, MC 206 

Austin, TX 78711 

 

Ms. Kellye Rila 

Director, Water Division 

Texas Commission on Environmental 

Quality 

P.O. Box 13087, MC 160 

Austin, TX 78711 

 

Ms. Rebecca Villalba, 

Texas Commission on Environmental 

Quality 

12100 Park 35 Circle 

Austin, TX 78753  

 

Ms. Jennifer Bailey 

Wastewater/Stormwater 

Texas Department of Agriculture 

5425 Polk Street, Suite G-20 

Houston, TX 77023 

 

Dr. Paul K. McGaha  

Texas Department of State Health 

Services 

5425 Polk, Suite J, MC 1906 

Houston, TX 77023 

 

Mr. David Fulton 

Aviation Director 

Texas Department of Transportation 

125 E. 11th St. 

Austin, TX 78701 

512-416-4502 

 

Mr. Michael W. Alford 

District Engineer 

Texas Department of Transportation 

P.O. Box 1386 

Houston, TX 77251 

 

 

 

 



Houston Spaceport Draft EA Mailing List 

Mr. Michael L. Williams 

Texas Education Agency 

1701 N. Congress Avenue 

Austin, TX 78701 

 

Ms. Helen Young 

Deputy Commissioner Coastal Resources 

Texas General Land Office 

P.O. Box 12873 

Austin, TX 78711 

 

Mr. Jeffrey Davis 

Texas General Land Office 

11811 North D Street 

La Porte, TX 77571 

 

The Hon. Rick Perry 

State of Texas 

P.O. Box 12428 

Austin, TX 78711 

 

The Hon. Craig Eiland 

Texas House of Representatives 

9702 E.F. Lowery Expressway 

Texas City, TX 77591 

 

The Hon. Greg Bonnen 

Texas House of Representatives 

174 Calder Road, Suite 116 

League City, TX 77573 

 

The Hon. Dennis Bonnen 

Texas House of Representatives 

122 E. Myrtle 

Angleton, TX 77515 

 

The Hon. Ed Thompson 

Texas House of Representatives 

P.O. Box 2910 

Austin, TX 78768 

 

The Hon. Wayne Smith 

Texas House of Representatives 

909 Decker Drive, Suite 104 

Baytown, TX 77520 

 

The Hon. John E. Davis 

Texas House of Representatives 

1350 NASA Parkway, #212 

Houston, TX 77058 

 

The Hon. Alma A. Allen 

Texas House of Representatives 

10101 Fondren Road, Suite 500 

Houston, TX 77096 

 

The Hon. Carol Alvarado 

Texas House of Representatives 

2900 Woodridge Drive, Suite 305 

Houston, TX 77087 

 

 

Ray Newby 

Coastal Geologist 

Coastal Resources 

Texas General Land Office 

1700 N. Congress  

Austin, Texas  78701 

512-475-3624 

 

Ms. Tara Ellis Mealy 

Natrual Resources 

Texas General Land Office 

11811 North D Street 

La Porte, TX 77571 

 

Ms. Linda Henderson 

Texas Historical Commission 

1511 Colorado St. 

Austin, TX 78701 

512-463-5851 

 

Mr. Mark Wolfe 

Executive Director and SHPO 

Texas Historical Commission 

1511 Colorado St. 

Austin, TX 78701 

Austin, TX 78711 

 

Ms. Amy Turner 

Texas Parks and Wildlife Department 

1502 FM 517 East 

Dickinson, TX 77539 

512-389-4800 
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The Hon. Garnet F. Coleman 

Texas House of Representatives 

5445 Almeda, Suite 501 

Houston, TX 77004 

The Hon. Kevin O'Brien 

Galveston County 

111730 Highway 6 

Sante Fe, TX 77510 

  

The Hon. Sylvia R. Garcia 

Texas State Senate 

5425 Polk Street, Suite 125 

Houston, TX 77023 

The Hon. Stephen D. Holmes 

Galveston County 

9850-A Emmett F. Lowry Expressway, 

Suite A100 

Texas City, TX 77591  

The Hon. Larry Taylor 

Texas State Senate 

174 Calder Road, Suite 151 

League City, TX 77573 

 

The Hon. Ken Clark 

Galveston County 

174 Calder Road 

League City, TX 77573  

Mr. Denise S. Francis 

Governor's Office of Budget and Planning 

P.O. Box 12428 

Austin, TX 78711 

 

The Hon. El Franco Lee 

Harris County 

1001 Preston Avenue, Suite 950 

Houston, TX 77002  

Regional 

 

Mr. Jack Steele 

Houston-Galveston Area Council 

3555 Timmons, Suite 120 

Houston, TX  77027  

713-627-3200 

 

The Hon. Jack Morman 

Harris County 

16603 Buccaneer 

Houston, TX 77062 

 

Mr. Josh Stuckey 

Harris County Public Infrastructure 

Department 

10555 Northwest Freeway, Suite 120 

Houston, TX 77092 

 

Counties 

 

The Hon. Donald "Dude" Payne 

Brazoria County 

P.O. Box 998 

Clute, TX 77531 

 

Mr. Mike Talbott 

Harris County Flood Control District 

9900 Northwest Freeway 

Houston, TX 77092 
 

The Hon. Matt Sebesta 

Brazoria County 

21017 CR 171 

Angleton, TX 77515 

The Hon. Stacy L. Adams 

Brazoria County 

P.O. Box 548 

Alvin, TX 77512 

 

Dr. Umair A. Shah 

Harris County Public Health and 

Environmental Services 

2223 West Loop South 

Houston, TX 77027 

713-439-6000 

  

The Hon. Ryan Dennard 

Galveston County 

722 Moody, 1st Floor 

Galveston, TX 77550 
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Mr. John R. Blount, P.E. 

Director Architecture and Engineering 

Harris County Public Infrastructure 

Development 

1001 Preston, 7th Floor 

Houston, TX 77002 

713-755-6888 

 

The Hon. Joe King 

Brazoria County 
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Welcome to the Houston Spaceport 
Draft Environmental Assessment (EA) 

Public Meeting

•

•

•

•

The meeting structure is an open-house format. 
Formal presentations will not occur. 

Exhibit boards summarize the Draft EA analyses. 

Representatives are here to listen to your input.

Participants are encouraged to provide comments. 



FAA’S ROLE

•

•

•

•

•

•

•

The Airport Sponsor (i.e., Houston Airport System (HAS)) is 
proposing to establish a commercial space launch site at 
Ellington Airport – referred to as the Houston Spaceport.

The HAS must apply to the FAA for a Launch Site Operator 
License

FAA statutory requirements for licenses are described in 14 CFR 
Chapter III, Parts 400-450.

FAA conducts a review of the license application including a 
policy review, launch site location review, safety review, and 
environmental review.

Successful completion of the environmental review does not 
guarantee that the FAA would issue a Launch Site Operator 
License to the HAS.

Individual launch vehicle operators would need to apply for and 
obtain separate launch licenses from the FAA before operating at 
Houston Spaceport.

A licensee can renew its license by submitting an application to 
the FAA.

Launch Site Operator License Airport Layout Plan 
• An Airport Layout Plan (ALP) is an 

FAA-approved plan that depicts 
both existing facilities and planned 
development for an airport. 

• Under the HAS Proposal, the 
Ellington Airport ALP would need to 
be modified to reflect the 
Spaceport.

• Pursuant to 49 U.S.C. §47107(a)(16), 
the FAA must approve any revision 
or modification to an ALP before the 
revision or modification takes effect.

• The FAA’s approval reflects a 
determination that the proposed 
alterations to the airport, reflected 
in the ALP revision or modification, 
do not adversely affect the safety, 
utility, or efficiency of the airport.

Application 
Submittal

Policy Review

Launch Site 
Location 
Review

Safety Review

Environmental 
Review

License
Compliance 
Monitoring



PROPOSED ACTION AND ALTERNATIVES

What is the Proposed Action?
• The FAA is proposing to:

1. Issue a Launch Site Operator License to the HAS 
for operation of a commercial space launch site 
(i.e., Houston Spaceport) at Ellington Airport;

2. Issue launch licenses to prospective operators 
that would allow them to conduct launches of 
horizontal take-off and horizontal landing 
reusable launch vehicles (RLVs) at Houston 
Spaceport; and

3. Provide unconditional approval to the Airport 
Layout Plan modifications (designation of a 
launch site boundary and construction of 
proposed Spaceport facilities and infrastructure).

• A Launch Site Operator License remains in effect for five 
years from the date of issuance unless surrendered, 
suspended, or revoked before the expiration of the term 
and is renewable upon application by the licensee. 

• A HAS Launch Site Operator License would be valid 
from 2015 – 2020. 

• A launch license for a RLV is valid for a two-year 
renewable term and authorizes a licensee to launch and 
reenter, or otherwise land, any of a designated family of 
RLVs within authorized parameters.

Why Ellington Airport?
• To be successful as a commercial space 

launch site, an airport must meet the 
technical and operational requirements to 
accommodate horizontal take-off and 
horizontal landing RLVs, including:

o a location within the Houston airport 
system;

o a location in an area of comparatively 
low population density;

o a runway with a minimum length of 
8,000 feet;

o a minimum of 45,000 square feet of 
hangar space; and

o extensive airspace separation distances 
from other aircraft operating in the 
Houston area airspace.

• Ellington Airport meets these requirements.

• The following alternatives were not carried 
forward because they do not fully meet the 
technical and/or operational requirements as 
stated above:

o William P. Hobby Airport, and

o George Bush Intercontinental Airport

Under the No Action Alternative, the FAA would not issue a Launch Site Operator License to the HAS.



PROPOSED ACTION 

• Vehicle parking area (approximately 
30-35 parking spots)

• Access road

• FAA-approved fencing

• FAA compliant stormwater 
treatment pond in the vicinity of the 
proposed hangar and apron

Proposed Spaceport Development 



REUSABLE LAUNCH VEHICLES (RLVs)

•

•

•

Dual-propulsion, similar to current 
airplanes.

Takes off using jet power; rocket 
ignition would occur 
approximately 60 miles offshore at 
approximately 40,000 feet over 
the Gulf of Mexico.

Lands using jet engines or gliding.

•

•

•

Two-part RLV: carrier aircraft and 
reusable or expendable space vehicle.
Takes off using jet power; rocket 
ignition and separation would occur 
approximately 60 miles offshore at 
approximately 40,000 feet over the 
Gulf of Mexico.
Carrier aircraft lands using jet engines 
or gliding; space vehicle returns 
separately by gliding or is expended.

Concept X RLV Example

Concept Z RLV Example

Proposed Flight Path

•

•

The RLV would depart to the south from 
Runway 17R – 35L at EFD.

The RLV would fly to the south and 
conduct all launch operations in the 
existing Offshore Warning Areas W-147C 
and W-147D over the Gulf of Mexico.

If approved, the proposed launch operations would begin in 2015 and continue through 2019. The 
frequency of launch operations would be up to 50 per year of Concept X and Concept Z RLVs. 



NATIONAL ENVIRONMENTAL POLICY ACT

NEPA Process

• The National Environmental 
Policy Act (NEPA) requires all 
federal agencies to evaluate 
potential environmental 
impacts of any major actions 
they may propose and to 
inform and involve the public 
in the decision making 
process.

• A Draft Environmental 
Assessment (EA) has been 
developed for this project.

• A Notice of Availability of the 
Draft EA was published in the 
Federal Register on December 
31, 2014 which started the 30-
day agency and public review 
and comment period.

• The FAA will review and 
consider all comments before 
issuing a Final EA and 
associated finding.

Agency Consultation

• Over 100 federal, state, and 
local agencies were contacted. 
For the full list, see Appendix 
A-1 of the Draft EA.

The following are a sample of 
agencies that responded during 
the preparation of the Draft EA:

• The State Historic Preservation 
Officer – concurrence on 
Section 106 of the National 
Historic Preservation Act effects 
determination received on June 
6, 2014;

• The U.S. Fish and Wildlife 
Service – early coordination 
comments received November 
4, 2013; and

• The Texas Parks and Wildlife 
Department – early 
coordination comments 
received on December 3, 2013.

Resources Analyzed

• Air Quality

• Climate

• Coastal Resources

• Compatible Land Use

• Department of Transportation 
Act: Section 4(f)

• Fish, Wildlife, and Plants

• Floodplains

• Hazardous Materials, Pollution 
Prevention, and Solid Waste

• Historical, Architectural, 
Archaeological, and Cultural 
Resources

• Light Emissions and Visual 
Resources

• Natural Resources and Energy 
Supply

• Noise

• Socioeconomic, Environmental 
Justice, and Children’s 
Environmental Health and 
Safety Risks

• Water Quality

• Wetlands



POTENTIAL ENVIRONMENTAL EFFECTS

Noise and Compatible Land Use

• Construction activities would temporarily increase noise in the vicinity of the Airport depending on the nature
of construction activities and the type of equipment being used. 

• The RLVs proposed for operation at the Airport would produce noise from jet engine operations, similar to 
aircraft currently operating at the Airport. 

 

• Analysis using the FAA’s Area Equivalent Method 
indicates that the increase in the Day-night 
Level (DNL) 65 dBA contour area would be less 
than 0.01 percent between the No Action 
Alternative and Proposed Action.

• The RLVs proposed for operation at the Airport 
would create a sonic boom during the 
supersonic portion of the ascent and descent, 
which would occur over the Gulf of Mexico.

o The sonic boom during the ascent would 
move at an upward angle and would not 
reach the ground.

o The sonic boom during the descent 
would occur entirely over the Gulf of 
Mexico and would not be heard on shore 
(see right for exhibit).  

• Given the industrial characteristics of off-shore 
oil rigs, the sonic boom is not likely to affect 
offshore oil rig personnel or day-to-day 
activities.



POTENTIAL ENVIRONMENTAL EFFECTS

Fish, Wildlife, and Plants

• Construction activities would result in disturbance to 
individual animals due to excavation and grading. 

• Due to the characteristics of existing operations at the 
Airport, the impact from the operation of the proposed 
RLVs would be similar to impacts from existing airport 
operations.

• The FAA determined the Proposed Action would have 
no effect on species listed under the federal 
Endangered Species Act.

Historic Resources

• Construction activities would not directly 
or indirectly affect resources listed on the 
National Register of Historic Places (NRHP). 

• The Texas State Historic Preservation 
Officer (SHPO) concurs with the FAA’s 
determination of “No Historic Properties 
Affected.”



Floodplains

• The Proposed Action would not encroach on 
designated floodplains. 

• The Proposed Action would increase annual 
stormwater runoff at the Airport by approximately 
27.5 acre-feet, which the Airport’s existing flood 
controls and drainage infrastructure could support.

Hazardous Materials

• The Proposed Action would increase the storage 
of hazardous materials on Airport property. 

• The Proposed Action would not affect the status 
or remediation of known hazardous sites in and 
around the Airport.

• The Proposed Action would comply with all 
existing and future hazardous waste generator 
requirements, and all hazardous and solid wastes 
would be managed in accordance with federal, 
state, and local regulations.

POTENTIAL ENVIRONMENTAL EFFECTS

Air Quality

• Construction activities would result in a minor 
and temporary increase in local emissions. The 
use of best management practices (BMPs) would 
help to reduce air quality effects.

• The operation of RLVs would increase emissions, 
but would not result in exceedance of any air 
quality thresholds or standards.

• Operation of RLVs would increase greenhouse 
gas emissions, but the levels would be 
negligible.  



EA Process
1. Speak one-to-one with project representatives.

2. Submit written comments. 

3. Provide oral comments to the stenographer.

4. Submit comments by email to: houstonspaceportEA@houstontx.gov

5. Mail your written comments to:

Mr. Daniel Czelusniak
Office of Commercial Space Transportation, Federal Aviation Administration, 
800 Independence Avenue, SW, Suite 325, Washington, DC 20591.

All mailed comments must be postmarked on or before January 31, 2015 to be 
considered by the FAA for the Final EA.

How You Can Help

• For more information, visit: 
http://www.faa.gov/about/office_org/headquarters_offices/ast/environmental/ne
pa_docs/review/documents_progress/ 

• A printed copy of the Houston Spaceport Draft EA is available at the following 
locations: 

Clear Lake City-County Friendswood Public Library
Freeman Branch Library 416 South Friendswood Drive
16616 Diana Lane Friendswood, TX 77546 
Houston, TX 77062

Alvin Library Hitchcock Public Library
105 South Gordon Street 8005 Barry Avenue
Alvin, TX 77511 Hitchcock, TX 77563

PUBLIC PARTICIPATION

30-day Public Comment 
Period 

(Ends January 31, 2015)

Final EA 

(Spring 2015)

FAA Announces Finding

(Spring 2015)

 

Draft EA
We Are Here
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MEDIA CONTACT 

HOUSTON SPACEPORT  DR AFT  EA  –  PUBL IC  MEET ING  

 

For further information, please contact the FAA Media Communications 

Specialist.  

 

Mr. Hank Price 

Media Communications Specialist 

Federal Aviation Administration 

202-267-3447 (office) 

703-795-7064 (cell) 

hank.price@faa.gov 
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Responses to Nick Haby’s Comments  

 

The commenter does not provide context for his comment.  To the extent the commenter was referring to 

safety, the fixture at 3111 W Parkwood Ave is shown on Federal Aviation Administration (FAA) 

aeronautical charts as a lighted structure. Any failure or malfunction that lasts more than thirty (30) 

minutes and affects a top light or flashing obstruction light should be reported immediately by calling 

877-487-6867. For more information, see the FAA’s Light Outage Reporting website at:  

https://oeaaa.faa.gov/oeaaa/external/content/lightOutageReporting.jsp. 

  

https://oeaaa.faa.gov/oeaaa/external/content/lightOutageReporting.jsp
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Responses to Natalie Cantu’s Comments  

 

The comment supporting the Houston Spaceport is noted.  

 

Regarding the Proposed Action’s effect on the National Aeronautics and Space Administration (NASA), 

specifically Johnson Space Center (JSC), there is the potential that both on- and off-Airport development 

could be attracted to Ellington Airport. Any such development would be dependent on the outcome of 

the Houston Airport System (HAS) acquiring a launch site operator license and other commercial space 

launch providers acquiring individual launch licenses for operations at Houston Spaceport. Off-airport 

development could include commercial and government/medical/educational land uses attracted to the 

Houston Spaceport. The nature, timing, and extent of such development cannot be foreseen at this time. 

Regarding taking business away from JSC and sending satellites via the Houston Spaceport, it is possible 

that commercial space providers operating at Houston Spaceport could transmit satellites or other 

payloads into space. However, the Proposed Action is not anticipated to compete with JSC business or 

result in the loss of NASA jobs. 
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Responses to Jeffrey Heitzman’s Comments  

 

The comment supporting the Houston Spaceport is noted. 

 

Regarding safety, as described in Section 1.2 of the Draft Environmental Assessment (EA), the FAA’s 

mission is “to ensure public health and safety and the safety of property while protecting the national 

security and foreign policy interests of the U.S. during commercial launch and reentry operations.” The 

safety of proposed commercial space launch operations is covered through the FAA licensing process. 

Commercial launches must comply with launch safety criteria found in 14 CFR Part 417. To gain approval 

for a launch site location, an applicant must demonstrate that for each launch point proposed for the 

launch site, at least one type of expendable or reusable launch vehicle can be flown from the launch point 

safely. Procedures for completing the launch site location review are described in 14 CFR §§ 420.19 to 

420.29, Licensing and Safety Requirements for Operation of a Launch Site. In addition to licensing the site, 

the FAA licenses commercial space launch operations. Commercial space launch operators would have to 

comply with 14 CFR 415, Launch License, specifically 14 CFR §§ 415.109 to 415.133 for operations 

conducted from a non-Federal launch site, and 14 CFR Part 417, Launch Safety. This includes but is not 

limited to, safety organization, flight safety analysis, ground safety information, acceptable flight risk, 

flight readiness and communications plans, and safety at the end of the launch. 

 

All of the proposed improvements associated with the Proposed Action would be designed, constructed, 

and operated to ensure safe operating conditions.  
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Responses to John Boynton’s Comments  

 

The comments supporting the Houston Spaceport are noted. 

 

Regarding the comment about a vertically launched vehicle, as described in Section 1.1.1 of the Draft EA, 

under the Proposed Action, the FAA would, in part, issue launch licenses to prospective vehicle operators 

that would allow them to conduct launches of horizontal take-off and horizontal landing reusable launch 

vehicles (RLVs) from the Houston Spaceport. These vehicles are described in Section 2.1.1 of the Draft EA.  

According to the HAS, there are no plans for vertical launches from the Houston Spaceport. 

 

Regarding the “launch scenarios” comment, as described in Section 1.1.1.2 of the Draft EA, two types of 

horizontal RLVs are being considered to operate at the Houston Spaceport: the Concept X RLV and the 

Concept Z RLV. The Concept X RLV would take off under conventional jet engine power and make either a 

powered or unpowered (glide) landing. 

 

The Concept Z RLV is a two-part vehicle, including a carrier vehicle and an attached RLV that would 

separate at an altitude approximately 40,000 feet above mean sea level. The Concept Z RLV would land 

gliding. Unlike vertical launch vehicles, the operation of these RLVs would be similar to the operation of 

commercial jet aircraft. These vehicles are described in detail in Section 2.1.1 of the Draft EA. 

 

Regarding the “commercial enterprises” and “government contracts” comments, the list of activities are 

not part of HAS’s proposal and thus are not within the scope of the EA.  
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Responses to  Comments  

 

Appendix B (Airspace and Airports) of the Draft EA discloses the potential effect of operating reusable 

launch vehicles to and from Ellington Airport. Nominal spaceport operations would not be expected to 

significantly impact operations at nearby airports because the flight route would be carefully coordinated 

to avoid the airspace of publicly owned airports in the area. 

 

HAS proposes to provide RLV operators the ability to conduct up to 50 launches per year at the Houston 

Spaceport during the study years for this EA (2015-2019). Prior to each launch, coordination with the FAA 

Office of Air Traffic would result in the identification of a flight corridor such that a Temporary Flight 

Restriction (TFR) would be put into place in the RLV operating area when flights occur. Temporary 

closures of existing airspace may be necessary to ensure public safety during the proposed operations. 

Advance notice via a Notice to Airmen would assist general aviation pilots in scheduling around any 

temporary disruption of flight activity at Ellington Airport. Launches would be infrequent (less than 1 

percent of the total operations occurring at Ellington Airport), of short duration, and scheduled well in 

advance to minimize interruption of airport operations. Refer to Sections 1.2.3 and the beginning of 

Section 2.1 of the Draft EA.   
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Responses to Christopher Maginnis’ Comments  

 

As described in Section 3.4 of the Draft EA, the City of Houston currently implements airport compatible 

land use regulations in the Code of Ordinances, Chapter 9, Article VI (Ordinance No. 2008-1052). This 

article establishes airport land use areas that extend 1.5 miles from either side of a runway center line and 

5 miles from each runway end. The article establishes three land use tiers that have restrictions created to 

protect each HAS airport, including Ellington Airport, from the encroachment of sensitive land uses. 

However, Article VI was approved to encourage the management of compatible land uses within an HAS 

airport’s aviation noise contours and not regulate population density under a proposed launch vehicle’s 

flight path. 

 

The FAA is not responsible for managing population density growth within a local community. HAS does 

not have land use control outside of its property boundaries and it cannot dictate local land use or zoning 

designations. Therefore, neither the FAA nor HAS have the authority to regulate local land use or zoning.  

If there comes a time when the FAA is evaluating a license renewal, or if during the life of the initial license 

the FAA becomes aware of a potential public safety concern, the FAA will undertake the same safety 

review as it did for the initial license application. Regarding safety reviews, please see the response 

provided for Mr. Heitzman’s comment on page F-71. 
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Responses to Michael Lambert’s Comments  

 

The comment supporting the Houston Spaceport is noted. 

 

Regarding the economic comments and questions, it is beyond the purview of the FAA to assess the 

economics of constructing and operating a spaceport. Construction of the proposed Houston Spaceport 

is currently in the preliminary design phase.  More detailed design activities would be initiated later in the 

design process, at which time detailed cost estimates for the project would be further developed. This 

aspect of the project is the responsibility of the HAS. 

 

Regarding the comment about budgets, construction and operation of the proposed Houston Spaceport 

would not affect NASA’s budget.  

 

Regarding the comment about the public’s view, the comment period for the Draft EA and the public 

meeting in Houston provided an opportunity for the public to express their comments and opinions. 

Based on the feedback received during the public meeting and the comments received during the 

comment period, the FAA does not consider the Proposed Action to be highly controversial on 

environmental grounds, including the size, nature, or effect on the human environment. 

 

Regarding the comment about the commercial space flight industry, the FAA does not govern the ideas of 

the industry. Rather, the market influences how commercial launch providers operate their business. The 

FAA has the responsibility, under the Commercial Space Launch Act, to (1) promote economic growth and 

entrepreneurial activity through use of the space environment for peaceful purposes; (2) encourage the 

U.S. private sector to provide launch vehicles, reentry vehicles, and associated services by (i) simplifying 

and expediting the issuance and transfer of commercial licenses, and (ii) facilitating and encouraging the 

use of government-developed space technology; (3) ensure that the Secretary of Transportation provides 

oversight and coordinates the conduct of commercial launch and reentry operations, issue and transfer 

commercial licenses authorizing those operations, and protect the public health and safety, safety of 

property, and national security and foreign policy interests of the U.S.; and (4) facilitate the strengthening 

and expansion of the U.S. space transportation infrastructure, including the enhancement of U.S. launch 

sites and launch-site support facilities. 
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Responses to James Rice’s Comments 

 

The comment supporting the Houston Spaceport is noted. 

 

Regarding the comment about other agencies’ efforts, NASA and the Department of Defense each 

implement their associated space-related missions. The FAA regulates the commercial space industry and 

not government launch activities.  
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Responses to Dorothy Sherman’s Comments  

 

Regarding the comments on noise, FAA Order 1050.1E, Environmental Impacts: Policies and Procedures, 

contains the FAA’s policies and procedures for compliance with NEPA and the CEQ’s NEPA implementing 

regulations (40 CFR parts 1500-1508). Per the Order, the FAA has determined that the cumulative noise 

energy exposure of individuals to noise resulting from FAA activities must be established in terms of 

yearly day/night average sound level (DNL) as FAA’s primary metric. The DNL metric is the average noise 

level over a 24-hour period. The noise between the hours of 10pm and 7am is artificially increased by 10 

dB to take into account the decrease in community background noise of 10 dB during these hours and 

the increased sensitivity to noise at night.  

 

According to the Order, a significant noise impact would occur if analysis shows that the Proposed Action 

will cause noise sensitive areas to experience an increase in noise of DNL 1.5 dB or more at or above DNL 

65 dB noise exposure when compared to the no action alternative for the same timeframe. As described 

in Section 4.12, the Proposed Action would not cause noise sensitive areas to exceed this threshold. The 

analysis results indicate that the increase in the DNL 65 dB contour area is less than 0.01 percent between 

the No Action Alternative and Proposed Action. Note that the Proposed Action includes a maximum of 50 

launches per year (a launch includes a take-off and landing) of vehicles using engines similar to those 

operating at Ellington Airport, whereas Ellington Airport currently experiences over 100,000 operations 

per year. The FAA determined that the noise generated by the Proposed Action would not cause a 

significant impact.  

 

Regarding engine testing, 15 launch vehicle engine tests would be conducted per year. Noise from engine 

testing combined with noise from actual launches would not result in a significant impact. Sections 2.1.1 

and 4.12.2.2 of the EA were updated to include engine testing. 

 

Regarding the number of operations, if launch vehicle operators propose more than 50 launches in a 

specific year, the FAA would re-evaluate the potential environmental impacts (including noise) on the 

human environment, which could include preparing a new or supplemental NEPA document.  

 

Regarding the surrounding area, the FAA used data provided by the U.S. Census Bureau when discussing 

the existing conditions for socioeconomics and environmental justice (Section 3.13 of the Draft EA). As 

discussed in Section 4.14 of the Draft EA, the Proposed Action would not disrupt communities around 

Ellington Airport, nor would businesses or residents be forced to relocate. Assessing whether property 

values would increase or decrease as a result of establishing a spaceport at Ellington Airport is beyond the 

scope of the EA. Property values in the area are affected by many factors including proximity to the 

existing Ellington Airport.  The FAA cannot predict what would happen to property values should the FAA 

issue a license to HAS. 

 

Regarding the comments on air quality, Ellington Airport is located within an area designated as marginal 

nonattainment of the U.S. Environmental Protection Agency (USEPA) 2008 National Ambient Air Quality 

Standards (NAAQS) for ozone (O3) (see Section 3.1.1 of the Draft EA). The area is also still considered to be 

in severe nonattainment for the 1997 O3 NAAQS. As discussed in Section 4.1 of the Draft EA, HAS and/or 
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launch vehicle operator coordination may need to occur with the Sonny Carter Training Facility to ensure 

that engine testing activities associated with the Proposed Action are conducted such that potential 

contaminants in refilling NITROX SCUBA tanks are minimized. Appendix C of the Draft EA states that 15 

launch vehicle engine tests are estimated to be conducted per year. Section 2.1.1 of the EA was updated 

to include engine testing. Emissions resulting from the Proposed Action would be less than the applicable 

de minimis thresholds and are less than 10 percent of the region’s emissions, indicating that the Proposed 

Action would not cause or contribute to new or existing violations of NAAQS. See Section 4.1 of the EA for 

further details.  

 

Regarding comments on flooding and water quality, construction would be subject to requirements of the 

Texas Commission on Environmental Quality General Construction Permit (TXR15000) and would not 

occur within a 100-year floodplain (see Sections 4.7 and 4.15 of the Draft EA). The Proposed Action 

includes the construction of a storm water treatment pond (e.g., FAA compliant pond(s)) of sufficient size 

to collect rainfall runoff from new impervious surfaces. Therefore, the FAA does not anticipate the 

Proposed Action would result in significant impacts related to flooding or water quality in the area. No 

significant impacts to groundwater are expected. The potential cumulative effects of the Proposed Action 

when combined with other past, present and reasonably foreseeable projects in the area is discussed in 

Chapter 5 of the Draft EA. The Proposed Action would not result in significant cumulative impacts related 

to flooding or water quality.  

 

Regarding the comments about a sonic boom’s impact on marine life, sonic booms would occur at high 

altitudes and impact the surface of the Gulf of Mexico. The peak overpressure level generated from a 

launch vehicle descent would be 0.9 pound per square foot (psf), similar to a thunder clap, and would 

occur in a concentrated area of approximately 0.5 square mile. For the majority of the sonic boom 

footprint, sound levels would be closer to 0.1 psf. Based on (1) these noise levels, (2) sonic booms would 

occur a maximum of 50 times per year, and (3) marine species in the Gulf of Mexico are present in low 

densities, sonic booms from launches are not expected to adversely affect marine species. 

 

Regarding the comments on safety, please see the response provided for Mr. Heitzman’s comment on 

page F-71. Additionally, the storage of petroleum is regulated under 40 CFR part 112 and managed under 

provisions of Ellington Airport’s Spill Prevention Control and Countermeasures Plan. The location of the 

proposed oxidizer loading area was coordinated among the FAA, HAS, Texas Air National Guard, and 

other airport tenants in order to meet safe distance separations. The risk of hazardous material releases 

due to tanker trucks, delivery lines, or other infrastructure would be limited by proper handling practices, 

in compliance with 14 CFR §420.65 and 14 CFR §420.67 for solid and liquid fuels, respectively. Various 

federal, state, and local laws regulate the use, storage, transportation, or disposal of hazardous materials. 

At this time, the FAA and HAS are not aware of any hazardous materials to be used for maintenance and 

cleaning activities associated with a spaceport. Prospective vehicle operators would need to follow all 

applicable federal, state, and local laws that regulate the use, storage, transportation, or disposal of 

hazardous materials. See Section 4.8 of the Draft EA for further details. 
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Regarding the comments about public notification, the following is a list of public notices associated with 

the Draft EA:  

» Notice of Availability (NOA) of the Draft EA was posted on Houston Spaceport website on 

December 30, 2014; 

» NOA was published in the Federal Register on December 31, 2014 (29 Federal Register 78936); 

» NOA was published in the Houston Chronicle on January 7, 2015; and 

» NOA display advertisements were published in the Bay Area Citizen, Pasadena Citizen, 

Friendswood Journal, and Pearland Journal on January 8, 2015. 

 

In addition to the publications of the NOA, the Houston Chronicle independently published articles about 

the Draft EA, public meeting, and request for comments (January 13, 2015 - Input wanted on spaceflight at 

Ellington Field; January 27, 2015 - Deadline approaching for Ellington Field spaceport comments).  

 

See Appendix F of the Final EA for a summary of public involvement activities associated with the EA. 

Comments on the Draft EA were requested in the NOA that was published December 30, 2014 on the 

Houston Spaceport website (http://www.fly2houstonspaceport.com/news/houston-spaceport-draft-

environmental-assessment-and-public-hearing), as well as the NOAs published in the sources listed 

above.  

 

Separate from the FAA’s efforts, Houston public media published a story on April 23, 2014, “Could 

Ellington Field Someday Serve as a Spaceport?” ABC13 Eyewitness News also published a story on March 

6, 2013, entitled “Could Houston be Getting [an] International Spaceport Soon?” 

 

On July 17, 2013, HAS received Houston City Council support to continue moving forward in the 

application process. On September 4, 2013, HAS unveiled part of its vision for the future of Ellington 

Airport by releasing conceptual renderings of a possible Houston Spaceport to the public. 

 

The FAA takes public comments seriously and appreciates your comments. The format of the January 22, 

2015 public meeting allowed participants to view materials at their leisure and talk to FAA representatives 

and project team members.  In addition, the format allowed for the attendees to talk among themselves, 

FAA representatives, and team members in an open forum. 

 

  

http://www.fly2houstonspaceport.com/news/houston-spaceport-draft-environmental-assessment-and-public-hearing
http://www.fly2houstonspaceport.com/news/houston-spaceport-draft-environmental-assessment-and-public-hearing
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Responses to Harvey Myers’ Comments  

 

Regarding the comments about public notification, please see the response provided for Ms. Sherman’s 

similar comment on page F-91.  

 

Regarding Ellington Airport’s classification, the Airport is classified by the FAA as a commercial primary 

small-hub airport, currently certified for 14 CFR Part 139 operations. The Proposed Action would not 

change the Airport’s classification.  

 

Regarding the comment on Section 2.1.1.3 of the Draft EA, all reusable launch vehicle (RLV) concepts 

considered for operation are still in various stages of design. The abort scenarios would vary by vehicle 

operator and are expected to include a method for venting the oxidizers (such as liquid oxygen), but not 

for “dumping” the fuels. Venting of oxidizers would not contaminate the exterior of the vehicle. Regarding 

overall launch safety, please see the response provided for Mr. Heitzman’s comment on page F-71. 

 

Regarding the comment on Section 2.1.1.4 of the Draft EA, all RLV concepts considered for operation are 

still in various stages of design. Non-toxic reaction control systems (such as compressed air) are in 

development and would not contaminate the exterior of the vehicle. Regarding overall launch safety, 

please see the response provided for Mr. Heitzman’s comment on page F-71. 

 

Regarding the comments on noise, please see the response provided for Ms. Sherman’s similar comment 

on page F-89. Also, note that the Proposed Action includes a maximum of 50 launches per year (a launch 

includes a take-off and landing) of vehicles using engines similar to those operating at Ellington Airport, 

whereas Ellington Airport currently experiences over 100,000 operations per year. The EA assumed that 

approximately five percent of annual operations (i.e., 2-3 launches) would be expected to occur during 

night-time hours (10pm to 7am). 

 

Regarding Ellington Airport’s current noise contours, these noise contours were developed prior to the 

Draft EA using the FAA’s approved integrated noise model (INM). The home located at 15206 Seahorse 

Drive, Houston, Texas, 77062 is outside the DNL 65 dBA contour.    

 

Regarding the comment about the FAA requiring HAS to create a specific department that handles public 

noise concerns, the FAA does not have the authority to require HAS to do this. This comment has been 

provided to HAS for their review.  

 

Regarding the comment about the RLV thrust parameter, design parameters have been established for 

concept RLVs considered in the EA. This information does not necessarily reflect the exact parameters of 

RLVs that would operate at the Houston Spaceport. Instead, it defines the scope (or bounds) of the 

analysis, such that if a prospective operator’s RLV parameters fall within the parameters in the EA, the 

environmental consequences of launching would fall within the EA’s scope. Based on current information 

from Concepts X and Z vehicle developers, an appropriate representative aircraft was used in the noise 

model to conservatively model the acoustic parameters of engine noise from RLV operations.  
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Regarding the comment on socioeconomics, the abbreviation “ROI” (or Region of Influence) is defined in 

the first sentence of Chapter 3, Affected Environment. This acronym has been added to the list of 

acronyms and abbreviations at the beginning of the Final EA.   
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Responses to Amy Turner’s Comments  

 

The FAA acknowledges that the Texas Parks and Wildlife Department (TPWD) has no additional 

comments. If significant changes are made to the Proposed Action, the FAA or applicant will submit 

project changes to TPWD for review.  
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Responses to Stephen Spencer’s Comments  

 

The FAA acknowledges the U.S. Department of Interior’s concurrence with the FAA’s Section 4(f) 

determination.  
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Responses to Bob Allen’s Comments 

 

As described in Appendix C of the EA, emissions from construction activities associated with the Proposed 

Action were estimated based on a projected construction activity schedule, including the number of 

vehicles/pieces of equipment, the types of equipment/type of fuel used, vehicle/equipment utilization 

rates, and the year(s) construction would occur. 

 

Since the proposed RLV operations at the Houston Spaceport would be sporadic and would be 

dependent on the RLV operator or type of cargo in transit, a summary of new emissions by contaminant 

expressed in tons per day is not available. See Section 4.1 of the EA for the operation emissions expressed 

in tons per year.  

 

Emissions associated with the construction and operation of the Proposed Action are within USEPA’s de 

minimis thresholds and are not expected to significantly affect the air quality of the area. Accordingly, no 

air quality mitigation measures are proposed. However, as described in Section 4.1.2.2 of the EA, best 

management practices can be applied during the project construction phase to ensure adherence to local 

dust control regulations and generally provide a good faith effort to minimize emissions wherever 

possible.  
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Responses to Barbara Koslov’s Comments 

 

The FAA acknowledges your letter of support for the Houston Spaceport. 

 

  



P U B L I C  I N V O L V E M E N T   

Houston Spaceport Environmental Assessment – Administrative Final F-113 



P U B L I C  I N V O L V E M E N T   

Houston Spaceport Environmental Assessment – Administrative Final F-114 



P U B L I C  I N V O L V E M E N T   

Houston Spaceport Environmental Assessment – Administrative Final F-115 



P U B L I C  I N V O L V E M E N T   

Houston Spaceport Environmental Assessment – Administrative Final F-116 



P U B L I C  I N V O L V E M E N T   

Houston Spaceport Environmental Assessment – Administrative Final F-117 



P U B L I C  I N V O L V E M E N T   

Houston Spaceport Environmental Assessment – Administrative Final F-118 

  



P U B L I C  I N V O L V E M E N T   

Houston Spaceport Environmental Assessment – Administrative Final F-119 

Responses to Theresa Rudisell’s Comments  

 

Regarding the comment about drainage, please see the response provided for Ms. Sherman’s similar 

comment on page F-90.   

 

Regarding the comments about traffic, as described in Section 4.14 of the Draft EA, the Proposed Action 

would not result in any physical changes to the surface roadway system providing access to Ellington 

Airport. Construction vehicles would need to travel on local roads and access Ellington Airport; however, 

impacts to traffic and intersections due to construction vehicles would not permanently degrade the level 

of service, as it would be temporary and short-term. The FAA does not anticipate any significant impacts 

related to traffic. 

 

Regarding the comments about noise, please see the response provided for Ms. Sherman’s similar 

comment on page F-89.  

 

Regarding the comment about property values, assessing whether property values would increase or 

decrease as a result of establishing a spaceport at Ellington Airport is beyond the scope of the EA. The 

FAA cannot predict what would happen to property values should the FAA issue a license to HAS. 

Regarding air quality, the FAA determined the Proposed Action would not result in significant impacts. 

There would be no exceedance of any air quality thresholds. Refer to Section 4.1 of the EA. 
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