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EARLY NOTIFICATION LETTER

RSH

IMPROVING YOUR WORLD

10748 Dearwood Park Bhvd South
1acksorwille, Florwda 32256

Vore 904 256 2500

Fax S0 256 2502

10/11A13

CONTACT NAME
AGEMCY
ADDRESS

CITY, STATE, ZIP

RE: Early Coordination for an Environmental Assessment for a Proposed Houston
Spaceport at Ellington Airport, Harris County, Houston, Texas

Dear Mr. or Ms.:

The purpose of this letter is to seek input concerning potential environmental impacts that may be
associated with the construction of initial spacepaort facilities and operation of horizontally launched
reusable launch vehicles (RLV's) at Ellington Airport (see Attachment 1),

The City of Houston, Houstan Airport System (HAS) is seeking a launch site operator's license to
allow for the horizontal departure and landing of winged RLYs at Elington 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 facilties, 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 RLY 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 RLY concept vehicles. The winged RLYs
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
chermically 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 RLs 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 RLY operations per year; significantly lower
than the current number of aircraft operations at Elington Airport (FAA Terminal Area Forecast -
2012 — approximately 145,000 total operations). The development of vehicle operating/safety areas
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.
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In preparing the EA, RS&H will meet the requirements of the Council on Environmental Quality
(CEQ) regulations implementing the MNational Environmental Policy Act (NEPA), FAA Order
1080.1E, Environmental impacts: Policies and Procedures, Change 1, and FAA Qrder 505048,
NEPA Implementing instructions for Aiport 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 Altemative.

On hehalf 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 andf/or comments you would like to contribute. Your input will
he useful to HAS, RS&H, and the FAA/AST far making the most informed decisions throughout the
EA process. You may send (via post or email) information andfor 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 fonward to warking 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,

DIl

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

Cec: Arturo Machuca, Houston Airport System
Carlos Crtiz, Houston Airport System
Dan Czelusniak, FAAAST
File
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Attachment 1
Location Map
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RSH

IMPROVING YOUR WORLD

Houstan Spaceport
Environmental Assessment

Location Map

Ellington Airport, Houston, Texas
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Attachment 2
Concept X and Z Vehicle Examples

Concept X Vehicle Examples

Concept Z Vehicle Examples

1 - Occurring at approximately > 40,000 feet mean sea level
2 - Launch vehicle carried via larger aircraft to designated launch area
3 - Carrier vehicle would land under conventional jet aircraft engine power

\\
’ -~ 0‘-5
= /,/té “w -
SourcesViginGatactic 2011
Saurce: Generation Orbit, 2013
Reusable Launch Takeoff Power Power Source to Reach  Power Source to Land at
Vehicle Source Sub-orbital Altitude’ Spaceport
Concept X Aircraft engine Rocket engine Aircraft engine/glide
Concept Z Aircraft engine? Rocket engine Glide, no power’
Notes:

RSH |

IMPROVING YOUR WORLD

Houston Spaceport
Environmental Assessment

Examples of

Concept X and Z Vehicles

Ellington Airport, Houston, Texas
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Attachment 3

Sample Flight Path
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Houston Spacepart
Environmental Assessment

Potential Flight Path

Ellington Airport, Houston, Texas
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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

EARLY NOTIFICATION LETTER

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 1I-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

EARLY NOTIFICATION LETTER

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

EARLY NOTIFICATION LETTER

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

EARLY NOTIFICATION LETTER

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

EARLY NOTIFICATION LETTER

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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Texas Parks and Wildlife

TEXAS

PARKS &
WILDLIFE

Life’s better outside.’

Commissioners

T. Dan Friedkin
Chalrman
Houston

Ralph H. Duggins
Vice-Chalrman
Fort Worth

Antonio Falcon, M.D.
Rio Grande City

Dan Allen Hughes, Jr.
Beeville

Bill Jones
Austin

James H. Lee
Houston

Margaret Martin
Boerne

S. Reed Morfan
Houston

Dick Scott
Wimberley

Lee M. Bass
Chairman-Emeritus
Fort Worth

Carter P, Smith
Executive Director

4200 SMITH SCHOOL ROAD
AUSTIN, TEXAS 78744-3291
512,389.4800

www.tpwd.state.tx.us

December 3, 2013

David Alberts

Reynolds, Smith and Hills, Inc.

10748 Deerwood Park Boulevard South
Jacksonville, FL 32256-0957

RE:  Proposed Houston Spaceport at Ellington Airport

Harris County, Houston, Texas

Dear Mr Alberts:

Under section 12.0011 of the Texas Parks and Wildlife Code, Texas Parks and Wildlife
Department (TPWD) is charged with "providing recommendations that will protect fish
and wildlife resources to local, state, and federal agencies that approve, permit, license, or
construct developmental projects" and "providing information on fish and wildlife
resources to any local, state, and federal agencies or private organizations that make
decisions affecting those resources."

Please be aware that a written response to a TPWD recommendation or informational
comment received by a state governmental agency may be required by state law. For
further guidance, see the Texas Parks and Wildlife Code, Section 12.0011, which can be
found online at http:/www.statutes.legis.state.tx.us/Docs/PW/htm/PW.12.htm#12.0011.
For tracking purposes, please refer to TPWD project number ERCS-8068 in any return
correspondence regarding this project.

Project Description

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 reusable launch
vehicles (RLV’s) at Ellington Field. The proposed action includes acquisition of a launch
site operator’s license, the construction of initial spaceport facilities, apron area, vehicle
access, storm water treatment, and other initial infrastructure necessary to accommodate
either a Concept X or Z vehicle and support equipment. Based upon our November 2013
telephone conversation, TPWD understands that due to the nature of the proposed aircraft
and the flight path, the associated sonic boom will take place at approximately 45,000 feet
above ground level allowing noise to travel towards space rather than towards the ground.
In addition, the proposed flight path of the vehicles will take place over the Gulf of
Mexico.

Recommendation: Because construction activities associated with this project would
be located within previously-disturbed portions of the existing airport, adverse impacts
to fish and wildlife resources from the footprint of the proposed project are expected
to be minimal.

To manage and conserve the natural and cultural resources of Texas and to provide hunting, fishing
and outdoor recreation opportunities for the use and enjoyment of present and future generations,

Houston Spaceport Environmental Assessment — Administrative Final
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Texas Parks and Wildlife Continued

Mr. Alberts
December 3, 2013
Page 2 of 2

Based upon the limited information provided, TPWD also has minimal concerns
regarding the noise impacts upon terrestrial species. However, if the project has the
potential to disturb terrestrial wildlife by increased noise levels or by other means,
TPWD recommends the applicant resubmit the project for review and include an
evaluation of potential impacts fo rare resources including the Attwater’s Prairie
Chicken (Tympanuchus cupido attwateri), and Whooping Crane (Grus americana). If
aquatic species could be impacted as a result of the proposed project, TPWD
recommends the applicant coordinated with Winston Denton with our Coastal
Program; he can be reached at 281-534-1038.

Please contact TPWD staff, Amy Turner, Ph.D., Wildlife Habitat Assessment Biologist, at
(361) 576-0022 if you have any questions or need additional assistance.

Sincerely,
v ™,

Q it ot

U
Amy Turiiér, Ph.D.

Wildlife Habitat Assessment Program
Wildlife Division

AJT:ERCS-8068
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NASA

Alberts, David

From: Norwood, Tina (HQ-LD020) <tina.norwood-1@nasa.gov>

Sent: Wednesday, October 23, 2013 1:04 PM

To: Alberts, David; Daniel.Czelusniak@faa.gov; Stacey Zee/AWA/FAA
Cc: Hickens, David (JSC-JE111); WEBSTER, CHARLES F. (JSC-JE111)
Subject: Proposed Houston Spaceport

Dear Mr. Alberts;

Thank you for your letter dated 10/11 advising me of the spaceport the City of Houston is proposing at Ellington Airport. |
appreciate that you also sent a letter to the Director of the Johnson Space Center (JSC) in Houston. | spoke to Dan this
morning as | was a little surprised that your letters did not invite us to be a Cooperating Agency. It seems that RS&H may not
have been aware that NASA is a major tenant at the airport. With NASA's Astronaut Corps based at JSC, NASA maintains
several hangers and 20 T-38s the airport to support their training. It's from this field that we fly our ISS crew over to Baikanur
Cosmodrome— on a G-3 that also serves as one of several aircraft JSC uses for atmospheric research. Additionally, Ellington
Field is where JSC homes the Super Guppy to support large cargo transportation needs of mission.

Please accept this email as my request to FAA and RS&H for NASA to serve as a Cooperating Agency on your NEPA document.
If Dan has a MOA he needs to document this, it can be addressed to me. I've sincerely appreciated that FAA has involved
NASA in the other proposed spaceports. My role is focused on HQ's been informed of spaceports being planned across the
country that may involve or impact NASA, and specifically be informed of the resulting NEPA actions for each. For this specific
spaceport, JSC should serve as your primary NASA point of contact, with Dave Hickens, JSC's NEPA Manager serving as our
NEPA representative. He is supported by Charlie Webster (both copied) who will be able to provide you copy of the
Environmental Resource Document (ERD) for Ellington Field. JSC maintains this as a NEPA resource baselining resource
conditions.

| appreciate NASA being able to participate in and contribute to the NEPA documentation for this proposed spaceport.

Sincerely,

Tina Norwood

NASA NEPA Manager
(202) 358-7324
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FEMA

U. S. Department of Homeland Security
FEMA Region 6

800 North Loop 288

Denton, TX 76209-3698

&) FEMA

NG

Sy

FEDERAL EMERGENCY MANAGEMENT AGENCY
REGION VI
MITIGATION DIVISION

PUBLIC NOTICE REVIEW/ENVIRONMENTAL
CONSULTATION

] We have no comments to offer. X We offer the following comments:

WE WOULD REQUEST THAT THE COUNTY FLOODPLAIN ADMINISTRATOR BE

CONTACTED FOR THE REVIEW AND POSSIBLE PERMIT REQUIREMENTS FOR
THIS PROJECT.

If project is Federally funded, we would request project to be compliant with EO 11988
and 11990.

Joshua Stockey

Permits Manager

Public Infrastructure Department
Harris County

10555 Northwest Freeway, Suite 120
Houston, TX 77092
josh.stuckey@hcpid.org
713-956-3016

REVIEWER: HWayra (. Diiay DATE: October 29, 2013
Natural Hazards Program Specialist

me at 940-898-5541.

-~ 7

If additional jurisdictions are involved in the project or if you have any questions lqa%«}gmact
7 825 >
9,

\

v/ RECEWNED
1wy AW

\ =\ "o L Ihs
. RH&H ;

NN
\.

/
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RE: Early Coordination for an Environmental Assessment for a Proposed Houston
Spaceport at Ellington Airport, Harris County, Houston, Texas

Dear Mr. Robinson:

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 Guif of Mexico to
conduct its operation to suborbital altitudes (see Attachment 3).
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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
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,

D Ol

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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Mr. David E. Alberts

Southeast Region Environmental Service Group Leader
Reynolds, Smith and Hills, Inc.

10748 Deerwood Park Boulevard South

Jacksonville, FL 32256-0597

Re:  Early Coordination for an Environmental Assessment for a Proposed Houston Spaceport
at Ellington Airport, Harris County, Houston, Texas

Dear Mr. Alberts:

This is in response to your letter dated October 11, 2013, requesting preliminary information
regarding environmental impacts and permits associated with the construction of initial
spaceport facilities and operation of horizontally launched reusable launch vehicles (RLVs) at
Ellington Airport. In your letter, you indicated that the proposed action will include the
construction of initial spaceport facilities, apron area, vehicle access, stormwater treatment and
other initial infrastructure necessary to accommodate a vehicle and support equipment, and that
the initial infrastructure would be comparable in size, construction, and operation to existing
on-Airport corporate hangars and office facilities.

On behalf of the Stormwater and Pretreatment Team within the Water Permits Division of the
Texas Commission on Environmental Quality (TCEQ), I appreciate the opportunity to provide
you with the requested information as it relates to the provisions and requirements of 30 Texas
Administrative Code (TAC) Chapter 308.

Industrial facilities may be required to obtain two types of stormwater permits under the Texas
Pollution Discharge Elimination System (TPDES): one for the operation phase and one for the
construction phase.

Operation Phase

The need for a permit and the eligibility for coverage are determined by the facility’s primary
Standard Industrial Classification (SIC) code or by an Industrial Activity Code. Operators of
facilities with a primary SIC code, or any Industrial Activity Code included in Part II Section A of
the Multi-Sector General Permit (MSGP) (TXR050000), must obtain authorization for
discharges of stormwater associated with industrial activity. To the extent that this facility is
classified under any of the following primary SIC codes: 4512 (Air Transportation, Scheduled),
4513 (Air Courier Services), 4522 (Air Transportation, Non-scheduled), or 4581 (Airports, Flying
Fields, and Airport Terminal Services, including aircraft maintenance and fueling), it would be
subject to Sector S: Air Transportation Facilities under the MSGP. However, a final
determination needs to be made once an SIC code for the facility is made available.

P.O. Box 13087 * Austin, Texas 78711-3087 * 512-239-1000 * tceq.texas.gov

How is our customer service? tceq.texas.gov/customersurvey
printed on recycled paper
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Mr. David E. Alberts

Southeast Region Environmental Service Group Leader
Page 2

October 29, 2013

This permit however, does not authorize discharges of any process wastewater from material
storage or handling areas, including contaminated stormwater. A separate individual Texas
Pollutant Discharge Elimination System (TDES) permit must be obtained for those discharges
to ensure protection of water quality.

However, even if a stormwater permit for industrial activities is not required, the facility is still
required to comply with all the requirements of the Clean Water Act (CWA) and the Texas Water
Code (TWA). If any stormwater discharge violates the CWA or the TWC, the facility would then
be required to obtain an individual stormwater discharge permit.

Construction Phase

Stormwater discharges associated with construction activities from large and small sites require
authorization under the General Construction Permit (CGP) TXR150000. If the proposed
construction is going to disturb more than five acres, a Notice of Intent (NOI) needs to be
submitted to TCEQ to seek coverage under the GCP. As part of this permit, the operator must
prepare and implement a stormwater pollution plan (SWPPP). If the disturbance is less than
five (5) acres, but more than one (1) acre, a NOI is not necessary; however a SWPPP still needs
to be prepared and implemented. If the disturbance is less than one (1) acre, no construction
stormwater permit is required.

Information about stormwater permitting requirements may be obtained from the TCEQ
website at: http://www.tceq.state.tx.us or for additional information on the TPDES stormwater
permitting program, please visit the TCEQ website at:
http://www.tceq.texas.gov/permitting/stormwater/sw _permits.html

as well as from the staff of the Wastewater Permitting Section, Stormwater Team at (512) 239-
4671. If you have other questions related to this matter, you can contact Ms. Rebecca L. Villalba,
Team Leader of the Stormwater and Pretreatment Team by phone at (512) 239-4784, by email at
rebecca.villalba@tceq.texas.gov or by mail at the address provided on the letterhead.

Sincerely

J an-Ponebshek, P.E., Assistant Director

ater Quality Division

exasjéommis ion on Environmental Quality
- 7
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Mr. Edith Erfling

Project Leader

Ecological Services Field Office
U.S. Fish and Wildlife Service
17629 EI Camino Real, #211
Houston, TX 77058

RE: Early Coordination for an Environmental Assessment for a Proposed Houston
Spaceport at Ellington Airport, Harris County, Houston, Texas

Dear Mr. Erfling:

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).
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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
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,

D Ol

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

- — 30
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Division of Ecological Services
17629 El Camino Real, Suite 211

tn Reply Refet To: Houston, Texas 77058
FWS/R2/CLES/ 281/286-8282 / (FAX) 281/488-5882
March 2013

Thank you for your request for threatened and endangered species, fish and wildlife, environmental,
and/or aquatic resources information, comments, and/or reccommendations within the United States
Fish and Wildlife Service (Service) Clear Lake Ecological Service’s area of responsibility. Our
comments are provided in accordance with the provisions of the Endangered Species Act (ESA) (16
U.S.C. 1531 et seq.), the Migratory Bird Treaty Act (MBTA) (16 U.S.C. 703 et seq.), the Bald and
Golden Eagle Protection Act (BGEPA) (16 U.S.C. 668 et seq.), the Fish and Wildlife Coordination
Act (16 U.S.C. 661-667(c)), and the National Environmental Policy Act (42 U.S.C. §4321-4347 et

seq.).
Endangered Species Act

The ESA and Federal regulations prohibit “take” of threatened or endangered species of fish and
wildlife within the U.S. or its tetritorial waters. Please note that “take” is defined to mean “harass,
harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any such
conduct.” A county-by-county listing of federally listed threatened and endangered species that
occur within this office's work area can be found at http:/www.fws.gov/southwest /es/

ES Lists_Main.cfm.

Section 7 of the ESA

According to Section 7(a)(2) of the ESA, it is the responsibility of each Federal agency to ensure that
any action they authorize, fund, or carry out is not likely to jeopardize the continued existence of any
federally listed species. As such, Federal agencies are required to consult with the Service if it
appears that any action they are proposing “may affect” a listed species.

To evaluate a project for its potential effect(s) to listed species, project proponents should use the
county-by-county listing and other current species information' to determine whether habitat for a
listed species is present at the project site. If potential habitat is present, a qualified individual should
conduct surveys to determine whether a listed species is present. After completing a habitat
evaluation and/or any necessary surveys, project proponents should evaluate the project for potential
effects” to listed species and make one of the following determinations:

No effect — the proposed action will not affect federally listed species or critical habitat (i.c., suitable
habitat for the species occurring in the project county is not present in or adjacent to the action area).
No coordination or contact with the Service is necessary. However, if the project changes or

! For information regarding habitat requirements of federally listed species please visit http://ecos.fws.gov/.

? The effects of any action under Section 7 should be analyzed together with the effects of other activities that are
interrelated to, or interdependent with, that action. Therefore, if your proposed action(s) is part of and depends on a
separate action for its justification, or has no independent utility apart from the separate action, then it should be
considered interrelated or interdependent and should be analyzed under Section 7 of the ESA.
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additional information on the distribution of listed or proposed species becomes available, the project
should be reanalyzed for effects not previously considered.

Is not likely to adversely affect — the project may affect listed species and/or eritical habitat;
however, the effects are expected to be discountable (extremely unlikely to occur), insignificant

(can’t be measured or detected), or completely beneficial. Certain avoidance and minimization
measures may need to be implemented in order to reach this level of effect. You should seek written
concutrence from the Service that adverse cffects have been eliminated. Be sure to include all of the
information and documentation used to reach your decision with your request for concurrence. The
Service must have this documentation before issuing a concurrence.

Is likely to adversely affect — adverse effects to listed species may occur as a direct or indirect result
of the proposed action or its interrelated or interdependent actions, and the effect is not discountable,
insignificant, or beneficial. If the overall effect of the proposed action is beneficial to the listed
species but also is likely to cause some adverse effects to individuals of that species, then the
proposed action “is likely to adverscly affect” the listed species. An “is likely to adversely affect”
determination requires the Federal action agency to initiate formal Section 7 consultation with the
Service.

Regardless of the determination, the Service recommends developing a complete record of the
evaluation, including steps leading to the determination of effect, the qualified personnel conducting
the evaluation, habitat conditions, site photographs, and any other related articles.

Please be advised that while a Federal agency may designate a non-Federal representative to conduct
informal consultations with the Service, assess project effects, or prepare a biological assessment, the
Federal agency must notify the Service in writing of such a designation. The F ederal agency shall
also independently review and evaluate the scope and contents of a biological assessment prepared
by their designated non-Federal representative before that document is submitted to the Service.

The Service’s Consultation Handbook is available online to assist you with further information on
definitions, process, and fulfilling ESA requirements for your projects at http://www.fws.gov/
endangered/esa-library/pdf/esa_section7 handbook.pdf.

Section 10 of the ESA

Projects that do not involve a federal nexus can be evaluated under Section 10 of the ESA. If
“incidental take” of a listed species is likely to occur during a proposed non-federal activity, then the
project sponsor or landowner may apply for an incidental take permit under Section 10 of the ESA.
Plcase see the following links for further guidance on Section 10 http://www.fws.gov/endangered/
permits/index.html and http://www.fws.gov/southwest/es/AustinTexas/ESA_HCP_FAQs.html,

Candidate Species

Freshwater Mussels

The following species of mussels occur in Texas and are candidates for listing under the ESA: Texas
fatmucket Lampsiilis bracteata, golden orb Quadrula aurea, smooth pimpleback Quadrula
houstonensis, Texas pimpleback Quadrula petrina, and Texas fawnsfoot Truncilla macrodon. We
are also reviewing the status of six other species for potential listing under the ESA. One of the main
contributors to mussel die offs is sedimentation, which smothers and suffocates mussels. To reduce
sedimentation within rivers, strcams, and tributaries crossed by a project, the Service recommends
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that that you implement the best management practices within the enclosed document entitled Best
Management Practices for Projects Affecting, Rivers, Streams and Tributaries.

Candidate Conservation Agreements

Candidate Conservation Agreements (CCAs) or Candidate Conscrvation Agreements with
Assurances (CCAAS) are voluntary agreements between the Service and public or private entitics to
implement conservation measures to address threats to candidate species. Implementing
conservation efforts before species are listed increases the likelihood that simpler, flexible, and more
cost-effective conservation options are available. A CCAA can provide participants with assurances
that if they engage in conservation actions, they will not be required to implement additional
conservation measures beyond those in the agreement. For additional information on CCAs/CCAAs
please visit the Service’s website at hnp://www.fws.gov/endangered/what-we-do/cca.html.

Migratory Birds

The MBTA protects all native migratory birds and prohibits the taking, killing, possession, and
transportation (among other actions) of migratory birds, their eggs, and parts, except when
specifically permitted by regulations for specific intentional uses. A list of birds protected under the
MBTA can be found in 50 CFR 10 of the MBTA and at http://www.fws.gov/migratorybirds/
RegulationsPolicies/mbta/mbtandx.html. Activities that have the potential to take migratory birds as
well as recommendations for reducing such take include:

Utility Lines

The construction of overhead power lines creates threats of avian collision and electrocution. The
Service recommends the installation of underground rather than overhead power lines whenever
possible. For new lines and/or the modification, maintenance, and update of old lines, we
recommend that you implement the Avian Protection Plan guidelines for power lines found at
htlp://www.fws.gov/migratorybirds/CurrentBirdlssucs/Hazards/BirdHazards.html.

Communication Towers

Telecommunication towers are estimated to kill millions of birds per year. We recommend that you
implement the guidance in Service Guidance on Siting, Construction, Operation, and
Decommissioning of Communication Towers. This guidance can be found at http://www.fws.gov/
habitatconservation/communicationtowers.html.

We request that you provide us with the final location and specifications of your proposed towers, as
well as the recommendations implemented. A Tower Site Evaluation Form is also available via the
above website; we recommend you complete this form and keep it in your files.

Land Clearing

Land clearing work can destroy active ncsts (eggs or young present) and kill birds. The Service
recommends you review and implement the conservation actions for migratory birds outlined in the
enclosed document entitled Suggested Priority for Migratory Bird Conservation Actions for Projects.

Colonial Water Bird Rookeries

Disturbance from construction activities and project operations can adversely affect breeding bird use
of nesting sites and can result in nest abandonment and loss of reproduction. We recommend that

Houston Spaceport Environmental Assessment — Administrative Final A-33



EARLY NOTIFICATION LETTER

U.S. Fish and Wildlife Service Continued

project activities do not occur within 1,000 feet of colonial waterbird rookeries during the nesting
season from February 15 to September 1.

Bald Eagles

The bald eagle Haliaeetus leucocephalus is protected by the BGEPA and the MBTA. Accordingly,
the Service recommends that project proponents use the National Bald Eagle Management
Guidelines to avoid and minimize harm and disturbance of bald eagles. These guidelines can be
found at http://www.fws.gov/migratorybirds/BaldAndGoldenEagleManagement.htm. Eagles are
particularly vulnerable to disturbance throughout the nesting season, which in Texas is generally
from October 1 to May 30.

Wetlands, Streams, and Other Aquatic Resources

Numerous projects along the Texas coast often impact wetlands, streams, or other aquatic resources
or require work in a navigable waterway. Section 404 of the Clean Water Act regulates the discharge
of fill material into waters of the U.S. (c.g., wetlands and streams) and Section 10 of the Rivers and
Harbors Act of 1899 regulates work and/or structures within navigable waterways. The U.S. Army
Corps of Engincers (Corps) is tasked with administering these regulations and we recommend that
you coordinate your activities with the Corps for proper permitting and compliance with these
regulations.

Thank you for the opportunity to provide comments on your project. If you need any additional
information, you can contact one of our biologists (Donna Anderson, Moni Belton, Kelsey Gocke,
Jeff Hill, Charrish Stevens, or Arturo Vale) at 281/286-8282.

Sincerely,

Edith Erfling

Field Supervisor

Enclosures
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Suggested Priority of Migratory Bird Conservation Actions for Projects
U.S. Fish and Wildlife Service (USFWS), Migratory Bird Management

March 9, 2010

1. Avoid any take of migratory birds and/or minimize the loss, destruction, or
degradation of migratory bird habitat while completing the proposed project or
action.

2. Determine if the proposed project or action will involve below- and/or above-
ground construction activities since recommended practices and timing of surveys
and clearances could differ accordingly.

3. If the proposed project or action includes a rcasonable likelihood that take of
migratory birds will occur, then complete actions that could take migratory birds
outside of their nesting season. This includes clearing or cutting of vegetation,
grubbing, etc. The primary nesting season for migratory birds varies greatly
between species and geographic location, but generally extends from early April
to mid-July. However, the maximum time period for the migratory bird nesting
season can cxtend from early February through late August. Also, cagles may
initiate nesting as early as late December or January depending on the geographic
arca. Due to this variability, project proponents should consult with the
appropriate Regional Migratory Bird Program (USFWS) for specific nesting
seasons. Strive to complete all disruptive activities outside the peak of migratory
bird nesting season to the greatest extent possible. Always avoid any habitat
alteration, removal, or destruction during the primary nesting scason for migratory
birds. Additionally, clearing of vegetation in the year prior to construction (but
not within the nesting season) may discourage birds from attempting to nest in the
proposed construction area, thereby decreasing chance of take during construction
activities.

4. Ifa proposed project or action includes the potential for take of migratory birds
and/or the loss or degradation of migratory bird habitat and work cannot occur
outside the migratory bird nesting season (either the primary or maximum nesting
season), project proponents will need to provide the USFWS with an explanation
for why work has to occur during the migratory bird nesting season. Further, in
these cases, project proponents also need to demonstrate that all efforts to
completc work outside the migratory bird nesting season were attempted, and that
the reasons work needs to be completed during the nesting season were beyond
the proponent’s control.

Also, where project work cannot occur outside the migratory bird nesting season,
project proponents must survey those portions of the project area during the
nesting season prior to construction occurring to determine if migratory birds are
present and nesting in those areas. In addition to conducting surveys during the
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nesting season/construction phase, companies may also benefit from conducting
surveys during the prior nesting season Such surveys will assist the company in
any decisions about the likely presence of nesting migratory birds or sensitive
species in the proposed project or work area. While individual migratory birds
will not necessarily return to nest at the exact site as in previous years, a survey in
the nesting season in the year before construction allows the company to become
familiar with species and numbers present in the project area well before the
nesting season in the year of construction. Bird surveys should be completed
during the nesting season in the best biological timeframe for detecting the
presence of nesting migratory birds, using accepted bird survey protocols.
USFWS Offices can be contacted for recommendations on appropriate survey
guidance. Project proponents should also be aware that results of migratory bird
surveys are subject to spatial and temporal variability. Finally, project
proponents will need to conduct migratory bird surveys during the actual year of
construction, if they cannot avoid work during the primary nesting scason (see
above) and if construction will impact habitats suitable for supporting nesting
birds.

5. If no migratory birds are found nesting in proposed project or action areas
immediately prior to the time when construction and associated activities are to
occur, then the project activity may proceed as planned.

6. If migratory birds are present and nesting in the proposed project or action area,
contact your nearest USFWS Ecological Services Field Office and USFWS
Region Migratory Birds Program for guidance as to appropriate next steps to take
to minimize impacts to migratory birds associated with the proposed project or
action.

* Note: these proposed conservation measures assume that there are no Endangered or
Threatened migratory bird species present in the project/action arca, or any other
Endangered or Threatened animal or plant species present in this area. If Endangered or
Threatened species are present, or they could potentially be present, and the
project/action may affect these species, then consult with your nearest USFWS
Ecological Services Office before proceeding with any project/action.

*¥ The Migratory Bird Treaty Act prohibits the taking, killing, possession, and
transportation, (among other actions) of migratory birds, their eggs, parts, and nests,
except when specifically permitted by regulations. While the Act has no provision for
allowing unauthorized take, the USFWS realizes that some birds may be killed during
construction and operation of energy infrastructure, even il all known reasonable and
effective measures to protect birds are used. The USFWS Office of Law Enforcement
carries out its mission to protect migratory birds through investigations and enforcement,
as well as by fostering relationships with individuals, companies, and industries that have
taken effective steps to avoid take of migratory birds, and by encouraging others to
implement measures to avoid take of migratory birds. It is not possible to absolve

Houston Spaceport Environmental Assessment — Administrative Final A-36



EARLY NOTIFICATION LETTER

U.S. Fish and Wildlife Service Continued

individuals, companies, or agencies from liability even if they implement bird mortality
avoidance or other similar protective measures. However, the Office of Law
Enforcement focuses its resources on investigating and prosecuting individuals and
companies that take migratory birds without identifying and implementing all reasonable,
prudent and effective measures to avoid that take. Companics arc encouraged to work
closely with Service biologists to identify available protective measurcs when developing
project plans and/or avian protection plans, and to implement those measures prior
to/during construction or similar activitics.

*+% Also note that Bald and Golden Eagles receive additional protection under the Bald
and Golden Cagle Protection Act (BGEPA). BGEPA prohibits the take, possession, sale,
purchase, barter, offer to sell, purchase, or barter, transport, export or import, of any Bald
or Golden Cagle, alive or dead, including any part, nest, or egg, unless allowed by permit.
Further, activities that would disturb Bald or Golden Eagles are prohibited under
BGEPA. “Disturb” means to agitate or bother a Bald or Golden Eagle to a degree that
causes, or is likely to cause, based on the best scientific information available, (1) injury
to an Eagle, (2) a decrease in its productivity, by substantially interfering with normal
breeding, feeding, or sheltering behavior, or (3) nest abandonment, by substantially
interfering with normal breeding, feeding, or sheltering behavior. If a proposed project or
action would occur in areas where nesting, feeding, or roosting eagles occur, then project
proponents may need to take additional conservation measures to achieve compliance
with BGEPA. New regulations (50 CFR § 22.26 and § 22.27) allow the take of bald and
golden eagles and their nests, respectively, to protect interests in a particular locality.
However, consultation with the Migratory Bird, Ecological Services, and Law
Enforcement programs of the Service will be required before a permit may be issued.

Houston Spaceport Environmental Assessment — Administrative Final

A-37



EARLY NOTIFICATION LETTER

U.S. Fish and Wildlife Service Continued

BEST MANAGEMENT PRACTICES FOR PROJECTS AFFECTING
RIVERS, STREAMS AND TRIBUTARIES

The project crosses or potentially affects river, stream or tributary aquatic habitat. Therefore the
Service recommends implementing the following applicable Best Management Practices:

I Construct stream crossings during a period of low streamflow (e.g., July -

September);

2. Cross streams, stream banks and riparian zones at right angles and at gentle
slopes:

3. When feasible, directionally bore under stream channels;

4. Disturb riparian and floodplain vegetation only when necessary;

5. Construction equipment should cross the stream at one confined location over an
existing bridge, equipment pads. clean temporary native rock fill, or over a
temporary portable bridge;

6. Limit in-stream equipment use to that needed to construct crossings;

7. Place trench spoil at least 25 feet away landward from streambanks;

8. Use sediment filter devices to prevent movement of spoil off right-of-way when
standing or flowing water is present;

9. Trench de-watering, as necessary, should be conducted to prevent discharge of silt
laden water into the stream channel;

10. Maintain the current contours of the bank and channel bottom;

I3 Do not store hazardous materials, chemicals, fuels, lubricating oils. and other such
substances within 100 feet of streambanks;

12. Refuel construction equipment at least 100 feet from streambanks:

13. Revegetate all disturbed areas as soon as possible after construction to prevent
unnecessary soil erosion. Use only native riparian plants to help prevent the
spread of exotics;

14, Maintain sediment filters at the base of all slopes located adjacent to the streams
until right-of-way vegetation becomes established;

15. Maintain a vegetative filtration strip adjacent to streams and wetlands. The width
of a filter strip is based on the slope of the banks and the width of the stream.
Guidance to determine the appropriate filter strip (stream management zone,
SMZ) width is provided below; and

16. Direct water runoff into vegetated areas.

BEST MANAGEMENT PRACTICES FOR PROJECTS AFFECTINGRIVERS, STREAMS AND TRIBUTARIES. Document prepared by the U.S, Fish and
Wildlife Service, Oklahoma Ecological Services Field Office. 9014 East 21" Street, Tulsa, Oklahoma 74129-1428. For the most recent information visit our website,
htip://www. Fvs. gov I b default.hum, write, or call (918) 581-7458. 1/24/2007
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SMZ widths should consider watershed characteristics, risk of erosion, soil type, and stream
width. SMZ widths are measured from the top of each bank and established on each side of the
stream. Erosion risk is increased with sandy soil, steep slopes, large watersheds and increasing
stream widths. Recommended primary and secondary SMZ widths are provided in the table

http:/iwavw. fws gov

Water Quality Protection.

below.
Stream Width (Feet) | Slope (Percent) Primary SMZ (Feet) Secondary SMZ (Feet)
<20 <7 35 0
<20 7-20 35 50
<20 >20 Top of slope or 150 75
20-50 <7 50 0
20-50 7-20 50 50
20-50 >20 Top of slope or 150 75
>50 <7 Width of stream or 100 max. | 0
>50 7-20 Width of stream or 100 max. | 50
>50 >20 Top of slope or 150 75

Reference

Arkansas Forestry Commission. 2001, Draft Arkansas Forestry Best Management Practices for

BEST MANAGEMENT PRACTICES FOR PROJECTS AFFECTINGRIVERS, STREAMS AND TRIBUTARIES. Document prepared by the U.S. Fish and 2
Wildlife Service, Oklahoma Ecological Services Field Office, 9014 East 21" Street, Tulsa, Oklahoma 74129-1428. For the most recent information visit our website,
‘oklah /default.him, write, or call (918) 581-7458. 1/24/2007
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IMPROVING YOUR WORLD

10748 Deerwood Park Blvd South

Jacksonville, Florida 32256 y
Voice 904 256 2500 /'
Fax 904 256 2502 (

10/11/13

Mr. Denise Baker :
NEPA Regional Coordinator W
Southwest Region

U.S. Fish and Wildlife Service

P.O. Box 1306

Albuquerque, NM 87103

RE: Early Coordination for an Environmental Assessment for a Proposed Houston
Spaceport at Ellington Airport, Harris County, Houston, Texas

Dear Mr. Baker:

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).

Houston Spaceport Environmental Assessment — Administrative Final A-40



EARLY NOTIFICATION LETTER

U.S. Fish and Wildlife Service Continued

10/11/13
Page 2 of §

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
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,

D Ok

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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tes Department of the Interior
FISH AND WILDLIFE SERVICE

Division of Ecological Services

17629 El Camino Real, Suite 211

in Reply Reflr To: Houston, Texas 77058
FWS /lyu/CI.ES/ 281/286-8282 / (FAX) 281/488-5882
March 2013

Thank you for your request for threatened and endangered species, fish and wildlife, environmental,
and/or aquatic resources information, comments, and/or recommendations within the United States
Fish and Wildlife Service (Service) Clear Lake Ecological Service's area of responsibility. Our
comments are provided in accordance with the provisions of the Endangered Species Act (ESA) (16
U.S.C. 1531 et seq.), the Migratory Bird Treaty Act (MBTA) (16 U.S.C. 703 et seq.), the Bald and
Golden Eagle Protection Act (BGEPA) (16 U.S.C. 668 ct seq.), the Fish and Wildlife Coordination
Act (16 U.S.C. 661-667(c)), and the National Environmental Policy Act (42 U.S.C. §4321-4347 et

seq.).
Endangered Species Act

The ESA and Federal regulations prohibit “take” of threatened or endangered species of fish and
wildlife within the U.S. or its territorial waters. Please note that “take” is defined to mean “harass,
harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any such
conduct.” A county-by-county listing of federally listed threatened and endangered species that
oceur within this office's work area can be found at http://www.fws.gov/southwest /es/
ES_Lists_Main.cfm.

Section 7 of the ESA

According to Section 7(a)(2) of the ESA, it is the responsibility of each Federal agency to ensure that
any action they authorize, fund, or carry out is not likely to jeopardize the continued existence of any
federally listed specics. As such, Federal agencies are required to consult with the Service if it
appears that any action they are proposing “may affect” a listed species.

To evaluate a project for its potential effect(s) to listed species, project proponents should use the
county-by-county listing and other current species information' to determine whether habitat for a
listed species is present at the project site. If potential habitat is present, a qualified individual should
conduct surveys to determine whether a listed species is present. After completing a habitat
evaluation and/or any necessary surveys, project proponents should evaluate the project for potential
effects® to listed species and make one of the following determinations:

No effect — the proposed action will not affect federally listed species or critical habitat (i.e., suitable
habitat for the species occurring in the project county is not present in or adjacent to the action area).
No coordination or contact with the Service is necessary. However, if the project changes or

! For information regarding habitat requirements of federally listed species please visit http://ecos.fws.gov/.

2 The effects of any action under Section 7 should be analyzed together with the effects of other activities that are
interrelated fo, or interdependent with, that action. Therefore, if your proposed action(s) is part of and depends on a
separate action for its justification, or has no independent utility apart from the separate action, then it should be
considered interrelated or interdependent and should be analyzed under Section 7 of the ESA.
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additional information on the distribution of listed or proposed species becomes available, the project
should be reanalyzed for effects not previously considered.

Is not likel dversely affect — the project may affect listed species and/or critical habitat;
however, the effects are expected to be discountable (extremely unlikely to oceur), insignificant
(can’t be measured or detected), or completely beneficial. Certain avoidance and minimization
measures may need to be implemented in order to reach this level of effect. You should seck written
concutrence from the Service that adverse cffects have been eliminated. Be sure to include all of the
information and documentation used to reach your decision with your request for concurrence. The
Service must have this documentation before issuing a concurrence.

Is likely to adversely affect — adverse effects to listed species may occur as a direct or indirect result
of the proposed action or its interrelated or interdependent actions, and the effect is not discountable,
insignificant, or beneficial. I the overall effect of the proposed action is beneficial to the listed
species but also is likely to cause some adverse effects to individuals of that species, then the
proposed action “is likely to adversely affect” the listed species. An “is likely to adversely affect”
determination requires the Federal action agency to initiate formal Section 7 consultation with the
Service.

Regardless of the determination, the Service recommends developing a complete record of the
evaluation, including steps leading to the determination of effect, the qualified personnel conducting
the evaluation, habitat conditions, site photographs, and any other related articles.

Please be advised that while a Federal agency may designate a non-Federal representative L0 conduct
informal consultations with the Service, assess project effects, or prepare a biological assessment, the
Federal agency must notify the Service in writing of such a designation. The Federal agency shall
also independently review and evaluate the scope and contents of a biological assessment prepared
by their designated non-Federal representative before that document is submitted to the Service.

The Service’s Consultation Handbook is available online to assist you with further information on
definitions, process, and fulfilling ESA requirements for your projects at http://www.fws.gov/
cndangered/esa-library/pdf/esaV_section’l_handbook.pdf.

Section 10 of the ESA

Projects that do not involve a federal nexus can be evaluated under Section 10 of the ESA. If
“incidental take” of a listed species is likely to occur during a proposed non-federal activity, then the
project sponsor or landowner may apply for an incidental take permit under Section 10 of the ESA.
Please see the following links for further guidance on Section 10 http://www.fws.gov/endangeredl
permits/index.html and http://www.fws.gov/southwest/es/AustinTexas/ESA_HCP_FAQs.html.

Candidate Species

Freshwater Mussels

The following species of mussels occur in Texas and are candidates for listing under the ESA: Texas
fatmucket Lampsiilis bracteata, golden orb Quadrula aurea, smooth pimpleback Quadrula
houstonensis, Texas pimpleback Quadrula petrina, and Texas fawnsfoot Truncilla macrodon. We
are also reviewing the status of six other species for potential listing under the ESA. One of the main
contributors to mussel die offs is sedimentation, which smothers and suffocates mussels. To reduce
sedimentation within rivers, strcams, and tributaries crossed by a project, the Service recommends
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that that you implement the best management practices within the enclosed document entitled Best
Management Practices for Projects Affecting, Rivers, Streams and Tributaries.

Candidate Conservation Agreements

Candidate Conservation Agreements (CCAs) or Candidate Conscrvation Agreements with
Assurances (CCAAs) are voluntary agreements between the Service and public or private entitics to
implement conservation measures to address threats to candidate species. [mplementing
conservation efforts before species are listed increases the likelihood that simpler, flexible, and more
cost-effective conservation options are available. A CCAA can provide participants with assurances
that if they engage in conservation actions, they will not be required to implement additional
conservation measures beyond those in the agreement. For additional information on CCAs/CCAAs
please visit the Service’s website at http://www.fws.gov/endangered/what—we-dolcca.html.

Migratory Birds

The MBTA protects all native migratory birds and prohibits the taking, killing, possession, and
{ransportation (among other actions) of migratory birds, their eggs, and parts, except when
specifically permitted by regulations for specific intentional uses. A Jist of birds protected under the
MBTA can be found in 50 CFR 10 of the MBTA and at http://www.fws.gov/migratorybirds/
chulationsPolicies/mbta/mbtandx.html. Activities that have the potential to take migratory birds as
well as recommendations for reducing such take include:

Utility Lines

The construction of overhead power lines creates threats of avian collision and electrocution. The
Service recommends the installation of underground rather than overhead power lines whenever
possible. For new lines and/or the modification, maintenance, and update of old lines, we
recommend that you implement the Avian Protection Plan guidelines for power lines found at
http://www.fws.gov/migratorybirds/CurrentBirdlssues/Hazards/BirdHazards.html.

Communication Towers

Telecommunication towers are estimated to kill millions of birds per year. We recommend that you
implement the guidance in Service Guidance on Siting, Construction, Operation, and
Decommissioning of Communication Towers. This guidance can be found at http:/www.fws.gov/
habitatconservation/communicationtowers.html.

We request that you provide us with the final location and specifications of your proposed towers, as
well as the recommendations implemented. A Tower Site Evaluation Form is also available via the
above website: we recommend you complete this form and keep it in your files.

Land Clearing

Land clearing work can destroy active nests (eggs or young present) and kill birds. The Service
recommends you review and implement the conservation actions for migratory birds outlined in the
enclosed document entitled Suggested Priority for Migratory Bird Conservation Actions for Projects.

Colonial Water Bird Rookeries

Disturbance from construction activities and project operations can adversely affect breeding bird use
of nesting sites and can result in nest abandonment and loss of reproduction. We recommend that
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project activities do not occur within 1,000 feet of colonial waterbird rookeries during the nesting
season from February 15 to September 1.

Bald Eagles

The bald eagle Haliaeetus leucocephalus is protected by the BGEPA and the MBTA. Accordingly,
the Service recommends that project proponents use the National Bald Eagle Management
Guidelines to avoid and minimize harm and disturbance of bald cagles. These guidelines can be
found at http://www.fws.govlmigratorybirds/BaldAndGoldenEaglcManagement.htm. Eagles are
particularly vulnerable to disturbance throughout the nesting season, which in Texas is generally
from October 1 to May 30.

Wetlands, Streams, and Other Aquatic Resources

Numerous projects along the Texas coast often impact wetlands, streams, or other aquatic resources
or require work in a navigable waterway. Section 404 of the Clean Water Act regulates the discharge
of fill material into waters of the U.S. (e.g., wetlands and streams) and Section 10 of the Rivers and
Harbors Act of 1899 regulates work and/or structures within navigable waterways. The U.S. Army
Corps of Engineers (Corps) is tasked with administering these regulations and we recommend that
you coordinate your activities with the Corps for proper permitting and compliance with these
regulations.

Thank you for the opportunity to provide comments on your project. If you need any additional
information, you can contact one of our biologists (Donna Anderson, Moni Belton, Kelsey Gocke,
Jeff Hill, Charrish Stevens, or Arturo Vale) at 281/286-8282.

Sincerely,

Edith Erfling

Field Supervisor

Enclosures
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Suggested Priority of Migratory Bird Conservation Actions for Projects
U.S. Fish and Wildlife Service (USFWS), Migratory Bird Management

March 9, 2010

1. Avoid any take of migratory birds and/or minimize the loss, destruction, or
degradation of migratory bird habitat while completing the proposed project or
action.

2. Determine if the proposed project or action will involve below- and/or above-
ground construction activities since recommended practices and timing of surveys
and clearances could differ accordingly.

3. If the proposed project or action includes a reasonable likelihood that take of
migratory birds will occur, then complete actions that could take migratory birds
outside of their nesting season. This includes clearing or cutting of vegetation,
grubbing, etc. The primary nesting season for migratory birds varies greatly
between species and geographic location, but gencrally extends from early April
to mid-July. However, the maximum time period for the migratory bird nesting
scason can extend from early February through late August. Also, eagles may
initiate nesting as early as late December or January depending on the geographic
area. Due to this variability, project proponents should consult with the
appropriate Regional Migratory Bird Program (USFWS) for specific nesting
seasons. Strive to complete all disruptive activities outside the peak of migratory
bird nesting season to the greatest extent possible. Always avoid any habitat
alteration, removal, or destruction during the primary nesting season for migratory
birds. Additionally, clearing of vegetation in the year priot to construction (but
not within the nesting season) may discourage birds from attempling to nest in the
proposed construction area, thereby decreasing chance of take during construction
activities.

4. Ifaproposed project or action includes the potential for take of migratory birds
and/or the loss or degradation of migratory bird habitat and work cannot occur
outside the migratory bird nesting season (either the primary or maximum nesting
season), project proponents will need to provide the USFWS with an explanation
for why work has to occur during the migratory bird nesting season. Further, in
these cases, project proponents also need to demonstrate that all efforts to
complete work outside the migratory bird nesting season were attempted, and that
the reasons work needs to be completed during the nesting season were beyond
the proponent’s control.

Also, where project work cannot occur outside the migratory bird nesting season,
project proponents must survey those portions of the project area during the
nesting season prior to construction occurring to determine if migratory birds are
present and nesting in those areas. In addition to conducting surveys during the
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nesting season/construction phase, companies may also benefit from conducting
surveys during the prior nesting season Such surveys will assist the company in
any decisions about the likely presence of nesting migratory birds or sensitive
species in the proposed project or work area. While individual migratory birds
will not necessarily return to nest at the exact site as in previous years, a survey in
the nesting season in the year before construction allows the company to become
familiar with species and numbers present in the project area well before the
nesting season in the year of construction. Bird surveys should be completed
during the nesting season in the best biological timeframe for detecting the
presence of nesting migratory birds, using accepted bird survey protocols.
USFWS Offices can be contacted for recommendations on appropriate survey
guidance. Project proponents should also be aware that results of migratory bird
surveys are subject to spatial and temporal variability. Finally, project
proponents will need to conduct migratory bird surveys during the actual year of
construction, if they cannot avoid work during the primary nesting season (sce
above) and if construction will impact habitats suitable for supporting nesting
birds.

5. If no migratory birds are found nesting in proposed project or action areas
immediately prior to the time when construction and associated activities are to
oceur, then the project activity may proceed as planned.

6. If migratory birds are present and nesting in the proposed project or action area,
contact your nearest USFWS Ecological Services Field Office and USFWS
Region Migratory Birds Program for guidance as to appropriate next steps to take
to minimize impacts to migratory birds associated with the proposed project or
action.

* Note: these proposed conservation measures assume that there are no Endangered or
Threatened migratory bird species present in the project/action area, or any other
Endangered or Threatened animal or plant species present in this area. If Endangered or
Threatened species are present, or they could potentially be present, and the
project/action may affect these species, then consult with your nearest USFWS
Ecological Services Office before proceeding with any project/action.

#* The Migratory Bird Treaty Act prohibits the taking, killing, possession, and
transportation, (among other actions) of migratory birds, their eggs, parts, and nests,
except when specifically permitted by regulations. While the Act has no provision for
allowing unauthorized take, the USFWS realizes that some birds may be killed during
construction and operation of energy infrastructure, even if all known reasonable and
effective measures to protect birds are used. The USFWS Office of Law Enforcement
carries out its mission to protect migratory birds through investigations and enforcement,
as well as by fostering relationships with individuals, companies, and industries that have
taken effective steps to avoid take of migratory birds, and by encouraging others to
implement measures to avoid take of migratory birds. It is not possible to absolve
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individuals, companies, or agencies from liability even if they implement bird mortality
avoidance or other similar protective measures. However, the Office of Law
Enforcement focuses its resources on investigating and prosecuting individuals and
companies that take migratory birds without identifying and implementing all reasonable,
prudent and effective measures to avoid that take. Companics arc encouraged to work
closely with Service biologists to identify available protective measurcs when developing
project plans and/or avian protection plans, and to implement those measures prior
to/during construction or similar activities.

*#+* Also note that Bald and Golden Eagles receive additional protection under the Bald
and Golden Eagle Protection Act (BGEPA). BGEPA prohibits the take, possession, sale,
purchase, barter, offer to sell, purchase, or barter, transport, export or import, of any Bald
or Golden Eagle, alive or dead, including any part, nest, or egg, unless allowed by permit.
Further, activities that would disturb Bald or Golden Eagles are prohibited under
BGEPA. “Disturb” means to agitate or bother a Bald or Golden Eagle to a degree that
causes, or is likely to cause, based on the best scientific information available, (1) injury
to an Eagle, (2) a decrease in its productivity, by substantially interfering with normal
breeding, feeding, or sheltering behavior, or (3) nest abandonment, by substantially
interfering with normal breeding, feeding, or sheltering behavior. If a proposed project or
action would occur in areas where nesting, feeding, or roosting eagles occur, then project
proponents may need to take additional conservation measures to achieve compliance
with BGEPA. New regulations (50 CFR § 22.26 and § 22.27) allow the take of bald and
golden eagles and their nests, respectively, to protect interests in a particular locality.
However, consultation with the Migratory Bird, Ecological Services, and Law
Enforcement programs of the Service will be required before a permit may be issued.
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PR

BEST MANAGEMENT PRACTICES FOR PROJECTS AFFECTING

RIVERS, STREAMS AND TRIBUTARIES

The project crosses or potentially affects river, stream or tributary aquatic habitat. Therefore the
Service recommends implementing the following applicable Best Management Practices:

Construct stream crossings during a period of low streamflow (e.g., July -
September);

Cross streams, stream banks and riparian zones at right angles and at gentle
slopes;

When feasible, directionally bore under stream channels;

Disturb riparian and floodplain vegetation only when necessary;

Construction equipment should cross the stream at one confined location over an
existing bridge, equipment pads, clean temporary native rock fill, or over a
temporary portable bridge:

Limit in-stream equipment use to that needed to construct crossings;

Place trench spoil at least 25 feet away landward from streambanks;

Use sediment filter devices to prevent movement of spoil off right-of-way when
standing or flowing water is present;

Trench de-watering, as necessary, should be conducted to prevent discharge of silt
laden water into the stream channel;

Maintain the current contours of the bank and channel bottom;

Do not store hazardous materials, chemicals, fuels, lubricating oils, and other such
substances within 100 feet of streambanks;

Refuel construction equipment at least 100 feet from streambanks;

Revegetate all disturbed areas as soon as possible after construction to prevent
unnecessary soil erosion. Use only native riparian plants to help prevent the
spread of exotics;

Maintain sediment filters at the base of all slopes located adjacent to the streams
until right-of-way vegetation becomes established;

Maintain a vegetative filtration strip adjacent to streams and wetlands. The width
of a filter strip is based on the slope of the banks and the width of the stream.
Guidance to determine the appropriate filter strip (stream management zone,
SMZ) width is provided below; and

Direct water runoff into vegetated areas.

BEST MANAGEMENT PRACTICES FOR PROJECTS AFFECTINGRIVERS. STREAMS AND TRIBUTARIES. Document prepared by the U.S, Fish and
Wildlife Service. Oklahoma Ecological Services Field Office, 9014 East 21 Street, Tulsa, Oklahoma 74129-1428, For the most recent information visit our website,
hp://www. fivs. gov/southwest/es/oklahoma/default. him, write, or call (918) 581-7458. 1/24/2007
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U.S. Fish and Wildlife Service Continued

EARLY NOTIFICATION LETTER

SMZ widths should consider watershed characteristics, risk of erosion, soil type, and stream
width. SMZ widths are measured from the top of each bank and established on each side of the
stream. Erosion risk is increased with sandy soil, steep slopes, large watersheds and increasing
stream widths. Recommended primary and secondary SMZ widths are provided in the table

~

Water Quality Protection.

below.
Stream Width (Feet) | Slope (Percent) Primary SMZ (Feet) Secondary SMZ (Feet)
<20 <7 35 0
<20 7-20 35 50
<20 >20 Top of slope or 150 75
20-50 <7 50 0
20-50 7-20 50 50
20-50 >20 Top of slope or 150 75
>50 <7 Width of stream or 100 max. |0
>50 7-20 Width of stream or 100 max. | 50
>50 >20 Top of slope or 150 75

Reference

Arkansas Forestry Commission. 2001. Draft Arkansas Forestry Best Management Practices for

BEST MANAGEMENT PRACTICES FOR PROJECTS AFFECTINGRIVERS, STREAMS AND TRIBUTARIES. Document prepared by the U.S. Fish and 2
Wildlife Service, Oklahoma Ecological Services Field Office. 9014 East 21" Strect, Tulsa, Oklahoma 74129-1428. For the most recent information visit our website,
hitp:/iwww. fvs gov/southwest/es/oklahoma‘default.htm, write, or call (918) 581-7458, 1/24/2007
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Flying Tigers

EARLY NOTIFICATION LETTER

Please add thisto the EA’s correspondence appendix.

David E. Alberis

Sowtheaast Region Environmental Senvice Group Leader
10748 Deerwood Park Blvd South

Jacksonville, FL 32256- 0597

Phone: 904-256-2469 / Fax: 800-464-4358

David Albertg@rsandh.com

Visit ouwr website at
Connect with RS&H on Eacebook Twitter Linkedin

IMPROVING YOUR WORLD

<., Please consider the environment before printing this e-mail.

From: Helene McCorvey [mailto:helene m@shcglobalnet]
Sent: Tuesday, November 05, 2013 12:26 PM

To: Alberts, David
Subject: Proposed Houston Spaceport at Ellington Field

Comments/Questions:
Will there be a TFR for each launch?
What are the impacts to flight school ops?
taxi?
tie downs?

security?

Helene L. McCorvey, Owner
Flying Tigers

Deschaeelles, Natalie

From: Alberts, David

Sent: Wednesday, November 06, 2013 12:57 PM

To: Deschapelles, Natalie

Subject: F\W: Proposed Houston Spaceport at Ellington Field
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EARLY NOTIFICATION LETTER

National Park Service

Deschapelles, Natalie

From: Alberts, David

Sent: Tuesday, November 05, 2013 10:09 AM

To: Deschapelles, Natalie

Subject: FW: Houston Spaceport EA - early coordination packet

Please add to the Houston Spaceport EA — Agency Coordination. Thanks.

From: david hurd@nps.gov [mailto:david hurd@nps.gov] On Behalf Of IMRextrev, NPS
Sent: Tuesday, November 05, 2013 10:07 AM

To: Alberts, David
Subject: Re: Houston Spaceport EA - early coordination packet

Dear Mr. Alberts,

The NPS has reviewed this project and has found no comments at this time.

Regards,

National Park Service

Intermountain Region External Review Team
Serving MT. UT, WY, CO, AZ, NM, OK, TX
imrextrev@nps.gov

On Mon, Oct 21, 2013 at 11:33 AM. Alberts, David <David.Alberts @rsandh.com> wrote:

To Whom It May Concern,

Attached is the Houston Spaceport EA early notification packet for your review and comment.

Thank You,

Dave A
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EARLY NOTIFICATION LETTER

U.S. Coast Guard
U.S. Department of So{negasn}dar pn—— 3640 Glint?n Driv; _-—
i nit ates Coast Gual louston, Texas
Homaiand Secusity Sector Houston-Galveston Phone: (713) 671-5199
United States FAX: (713) 671-5147

Coast Guard
1 6000

U123

Reynolds, Smith and Hills, Inc.

Attn: David Alberts

10748 Deerwood Park Boulevard South
Jacksonville, FL 32256-0597

Dear Mr. Alberts,

Thank you for your letter dated 11 October 2013 regarding Early Coordination for an
Environmental Assessment for a Proposed Houston Spaceport at Ellington Airport, Harris
County, Houston, Texas.

We are currently finishing construction on our Sector Houston-Galveston Office buildings

adjacent to Ellington Field. The Coast Guard also has an Air Station on Ellington Field. In
consultation with Air Station Houston we have no objection or comment on your proposed
Spaceport.

Once you further develop your environmental assessment and your plans for construction please
let us know and we can comment as appropriate. We would be interested to know if this project
will introduce any unique hazards to the surrounding environment, interrupt communication
signals to include VHF or broadband, impose restrictions on the landing strip or pose traffic
congestion in the area.

If additional information is required, please feel free to contact me as noted at the number above.

,4 B

Houston-Galveston
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EARLY NOTIFICATION LETTER

Harris County Public Health and Environmental Services

Harris County

HCPHES

Public Health & Environmental Services

Umair A. Shah, M.D., M.P.H. Tele: 713 439-6000
Executive Director Fax: 713 439-6080

November 11, 2013

Mr. David Alberts

Reynolds, Smith and Hills, Inc.

10748 Deerwood Park Boulevard South
Jacksonville, FL 32256-0597

Dear Mr. Alberts:

As Executive Director of Harris County Public Health & Environmental Services (HCPHES), 1
am interested in efforts that recognize the importance of safeguarding the health of all residents
of Harris County and appreciate the opportunity to comment on the environmental assessment
(EA) for the proposed Houston Spaceport at Ellington Airport in Harris County, Texas.

HCPHES provides public health assessment, policy development and assurance activities for up
to 4.09 million residents of Harris County, the third most populous county in the United States
by means of an annual budget of $60 million and over 500 employees. We appreciate you
contacting our agency at the early stages of the EA, and we consider human, natural and physical
characteristics of the area near Ellington Airport, as well as potential environmental, social and
economic issues all very important components of the EA. The full scope of the EA, however, is
unclear so we would like to request a more comprehensive description of the scope of the
planned study before commenting further.

We would also like to understand better the timeline for the full study, such as any public
engagement efforts including, but not limited to, public comments. We look forward to your
response to this request and offering our input, as appropriate, on the proposed Houston
Spaceport.

Sin

Umair A. Shah, M.D., M.P.H.
Executive Director

cc: Rocaille Roberts, Director, HCPHES Office of Policy and Planning
Michael Schaffer, Director, HCPHES Environmental Public Health Division

www.hcphes.org
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EARLY NOTIFICATION LETTER

Texas Historical Commission

Deschaeelles, Natalie

From: Alberts, David

Sent: Wednesday, November 13, 2013 3:44 PM

To: Deschapelles, Natalie

Subject: Fwd: Texas SHPO comment EA development Houston Spaceport

Plesse add to the agency coordination. Thanks

Davld E. Alberts

Sowtheast Region Environmental Senice Group Leader
10748 Deerwood Park Blvd South

Jacksonville, FL 32256-0597

Phone: 904-266-2469 / Fax: 800-464-4353

Dayid Albertg@rsandh. com

Taft our website atwwwr sandh.com
Connhect with RS&H on Eacebook Twitter Linkedin

IMPROVING YOUR WORLD

<., Please consider the environment before printing this e-mail.

Sent via mobile device.

-------—- Original message --------

From: Linda Henderson <Linda.Henderson@the. state.tx.us>

Date: 11/13/2013 3:20 PM (GMT-05:00)

To: "Alberts, David" <David. Alberts@rsandh.com>

Subject: Texas SHPO commert EA development Houston Spaceport

Mr. Alberts,

I'm weriting to comment on the early coordination for a proposed spaceport at Houston’s Ellington Field. We received the
letter on October 15, and this comment reflects coordination from our history and archeology teams. For Section 106
purposes, we would recommend using noise contours as a minimum to help establish an Area of Potertial Effects for
potertial indirect issues. Because the area is already developed and inuse as an airfield, we may have few concerns
about direct effectsto archeological resources or non-auditory indirect effects, but whatever your cultural resources
consultants provide for Section 106 should be wrapped into your NEPA documentation.

Please let me know if you have any questions.
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EARLY NOTIFICATION LETTER

Texas Historical Commission Continued

Best,

Linda

Linda Henderson

veal places telling real storie

~ TEXAS HISTORICAL COMMISSION
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NASA

EARLY NOTIFICATION LETTER

Reply to Attn of:

National Aeronautics and
Space Administration

Lyndon B. Johnson Space Center
2101 NASA Parkway
Houston, Texas 77058-3696

November 18, 2013
JA-13-007

Mr. David E. Alberts

Southeast Region Environmental
Service Group Leader

Reynolds, Smith and Hills, Inc.

10748 Deerwood Park Boulevard South

Jacksonville, FL. 32256-0597

Dear Mr. Alberts:

Thank you for your letter to the Johnson Space Center (JSC) requesting input on the
possible environmental impacts of a proposed Spaceport to launch and retrieve reusable
launch vehicles at Ellington Field (EFD). We understand that Reynolds, Smith and Hills,
Inc. has been selected by the City of Houston, Houston Airport System (HAS) to write an
Environmental Assessment (EA) for the project. HAS is seeking a launch site operator’s
license from the Federal Aviation Administration (FAA) to allow for horizontal departure
and landing.

NASA operations at EFD are integral to several agency missions. NASA maintains several
hangars and twenty T-38 jet training aircraft at EFD to support astronaut training. The
International Space Station crew flies to the Baikonur Cosmodrome from EFD, and other
NASA aircraft fly from EFD to perform atmospheric and weather research and to transport
cargo items between NASA Centers. For this reason, NASA Headquarters, Environmental
Management Division (EMD) informed JSC that they contacted the FAA to request
“cooperating agency” status for development of the FAA EA. NASA EMD requested that
representatives from JSC’s Center Operations’ Environmental Office serve as NASA
points of contact for the EA.

JSC’s Environmental Office has provided you with electronic copies of the environmental
resource documents for EFD and the Sonny Carter Training Facility (SCTF), which
describe the environmental conditions at those locations. Comments were also obtained
from EFD and SCTF personnel. NASA EFD reported that the project, as described, should
not present significant environmental impacts to NASA EFD aircraft operations and
activities. SCTF reported that the only potential impacts could come from possible jet
engine testing and operations for extended periods, as the SCTF is located adjacent to the
southern boundary of EFD. Such operations could impact the quality of the makeup air
where divers in the SCTF Neutral Buoyancy Laboratory refill NITROX SCUBA tanks for
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EARLY NOTIFICATION LETTER

NASA Continued

use. Minor levels of contaminants in the air are generally not hazardous to health but could
become hazardous when the air is compressed.

If you should have any questions concerning this notification, please contact David
Hickens at (281) 483-3120 or by email at david.hickens-1@nasa.gov or Charles Webster at
(281) 483-2112 or by email at charles.f. webster@nasa.gov.

Thank you for notifying JSC early in the pre-project planning stage. We look forward to
working with you throughout the EA process.

Sincerely,

Ellen Ochoa
Director
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EARLY NOTIFICATION LETTER

Texas General Land Office

Deschapelles, Natalie

From: Cummins, Colleen

Sent: Tuesday, October 15, 2013 4:48 PM

To: Deschapelles, Natalie

Subject: FW: Fwd: Federal Consistency - Ellington Airport

Colleen M. Cummins, AICP

Environmental Specialist 111

4700 S. Syracuse Street, Suite 300

Denver, CO 80237

Phone: 303-409-9700 x7922 / Mobile: 704-236-0445 mailto:Colleen.Cummins@rsandh.com

Visit our website at http://www.rsandh.com Connect with RS&H on https://www.facebook.com/WeAreRSandH
https://twitter.com/wearersandh http://www.linkedin.com/company/rs%26h

From: Federal Consistency Federal Consistency [mailto:Federal.Consistency @GLO.TEXAS.GOV]
Sent: Thursday, October 03, 2013 3:27 PM

To: Cummins, Colleen

Cc: Sheri Land

Subject: Re: Fwd: Federal Consistency - Ellington Airport

Hello Ms. Cummins,

Please pardon my delay in getting back to you. You are correct regarding the consistency determination requirements
for the Ellington Airport EA. A copy of the EA will need to be submitted to us for review. The cover letter and/or the EA
will need to include the following statement:

"The proposed activity complies with Texas' approved coastal management program and will be conducted in a manner
consistent with such program.”

You may submit it as an agent for FAA and address it to my attention.
Feel free to contact me if you need any additional assistance on this.

Ray Newby

Coastal Geologist

Coastal Resources

Texas General Land Office
1700 N. Congress

Austin, Texas 78701
phone (512) 475-3624
fax (512) 475-0680
www.glo.texas.gov
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EARLY NOTIFICATION LETTER

Texas General Land Office Continued

>>> Kate Zultner 9/20/2013 2:51 PM >>>

>>> <colleen.cummins@rsandh.com> 9/20/2013 11:32 AM >>>

NAME: Colleen Cummins

EMAIL: colleen.cummins@rsandh.com

PHONE: 303-409-7922

SUBIJECT: Federal Consistency - Ellington Airport

SENT_FROM_FORM: www.glo.texas.gov/cf/contact-us-form/index.html

MESSAGE: Hello, | left a voice message but thought | would send an e-mail with further detail. | am working on an
Environmental Assessment for the Ellington Airport and was wondering what exactly needs to be done for federal
consistency. Upon reading the TX Administrative Code | think the lead federal agency (FAA, in this case) needs to send a
consistency determination to the council secretary (per 506.12). Please advise if this is correct, and if so, to whom the
determination should be sent. Thanks!

TO: kate.zultner

The Auto Response sent to the customer is:
Thank you for your e-mail. It has been forwarded to the proper agency staff member.
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AIRSPACE AND AIRPORTS

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 north? course extending from the 4.4-mile radius to 4.6 miles north of EFD? and
within 1.3 miles each side of the Ellington ILS localizer south® 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 ROL

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).

L 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.
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AIRSPACE AND AIRPORTS

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/ Description

Controlled
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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dhis is a two dimensional representation.

There is also an altitude component associated
with the airspace. The exhibit is not to scale
and is only used for graphic purposes.
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AIRSPACE AND AIRPORTS

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, 147™ 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

T ]
£ 5y "‘»‘\"‘&'f_‘

-

&
| 5
I
e
Sl
o

¢

[

|
A

\

7~
~

Legend (=5:5Miles

Ellington Airport

. Proposed Flight Path
Continues to
Offshore Warning Area o  (Cities

=== Freeways

Major Highways N

Sources: National Geographic, A
2012; Esri, 2012; RS&H, 2013

Initials Date
Drawn by NED 09/05/13
Revised by NED 09/05/13
Checked by DEA 09/05/13 |
Approved by DEA 09/05/13
Project No. 212-3112-000

Houston Spaceport Environmental Assessment

Proposed RLV Flight Path

Ellington Airport, Houston, Texas

Houston Spaceport Environmental Assessment — Administrative Final



AIRSPACE AND AIRPORTS

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 N;O.

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.* 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
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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 (NO.), sulfur dioxide (SO.), coarse
particulate matter less than or equal to 10 microns (PM,o), fine particulate matter less
than or equal to 2.5 microns (PM.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
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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-GACQC).

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, NO,, O3, PM,o, PM. 5, and SO.. 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-hour? 9 ppm
1-hour? 35 ppm
NO, 1-hour? 100 ppb
Annual3 53 ppb
O, 8-hour+ 0.075 ppm
Pb Rolling 3-months5 0.15 ug/ms3
PM. 5 Annual® 12 ug/ms3
24-hour? 35 ug/ms3
PM, 24-hour” 150 ug/m3
SO, 1-hour® 75 ppb
3-hour! 0.5 ppm

ppb = parts per billion ppm = parts per million, pg/ms3 = micrograms per cubic
meter.
1Not to be exceeded more than once per year
298th Percentile, averaged over 3 years
3 Annual mean
4 Annual fourth-highest daily maximum 8-hr concentration, averaged over 3
years
5Not to be exceeded
6 Annual mean, averaged over 3 years.
7Not to be exceeded more than once per year on average over 3 years
89gth 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 Os. 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 O5 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.!

Table 3 — Attainment Status for the Houston Area

Pollutant Designation
Carbon monoxide (CO) Attainment
Lead (Pb) Attainment
Nitrogen dioxide (NO.) Attainment
Ozone (O5), 1-Hour Severe-17
Ozone (05), 8-Hour (1997) Severe-15
Ozone (O5), 8-Hour (2008) Marginal
Particulate Matter (coarse or PM,) Attainment
Particulate Matter (fine or PM.5) Attainment
Sulfur dioxide (SO.) 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 O; 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

t 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 O; 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 O; 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.

Page | 7



Houston Spaceport Environmental Assessment
Final Air Quality Assessment Protocol

Table 4 — Ambient Air Monitoring Data (2010 — 2012)

Site Name and Pollutant Averaging NAAQS Year Exceeds
Address Period 2010 2011 2012 Average? NAAQS
(Dir. from EFD)

Houston Deer Park #2 CO 8-hour! 9 ppm 0.9 1.0 0.9 NA No

4514 1/2 Durant St. 1-hour? 35 ppm 1.7 1.5 1.2 NA No

(5 miles NE) NO. 1-hour? 100 ppb 415 40.3 36.8 39.5 No

Annual3 53 ppb 17.3 15.7 16.6 NA No

O, 8-hour4 0.075 0.085 0.083 0.085 0.084 Yes

ppm
Pb Rolling 3-months 0.15 ND 0.02 <0.01 NA No
pg/ms3

PM. 5 Annual® 12 ug/m3  ND 8.5 10.1 9.3 No

24-hour? 35 ug/ms3 ND 21.3 22.1 21.7 No

PM,o 24-hour” 150 ug/m3 35 41 47 41 No

SO, 1-hour?® 75 ppb 1.4 26.6 227 15.6 No

3-hour? 0.5ppm 0.001 0.017 0.015 NA No

ND = no measurement available, NA = not applicable, ppb = parts per billion ppm = parts per million, ug/ms3 = micrograms per cubic meter.

1Not to be exceeded more than once per year
298th Percentile, averaged over 3 years
3 Annual mean
4 Annual fourth-highest daily maximum 8-hr concentration, averaged over 3 years
5Not to be exceeded
6 Annual mean, averaged over 3 years.
7Not to be exceeded more than once per year on average over 3 years
8 ggth 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 ¢; and

» FAA Final Programmatic Environmental Impact Statement (F-PEIS) for
Horizontal Launch and Reentry of Reentry Vehicles.”

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 includes:

» 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 (HCI) or chlorine ions (CI-) 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
RLYV 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 RLYV 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 (N-O) 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 Powered Utilized Fuels Emissions Considered
Launches/Landings Landing? (by Atmospheric Layer) (by Atmospheric Layer)
LTr FIr St Me Io LTr FIr St Me Io
Concept X 50/50 Yes Jet A CAP,
GHG, | GHG | GHG
LOXand RP-1 HAP
Concept Z 50/50 Yes/No! J
et A
CAP,
N.O GHG, | GHG | GHG
and HAP
HTPB

CAP = Criteria Air Pollutants; FTr = Free Troposphere (3,038 to approximately 32,000 feet); GHG = Greenhouse Gases; H.O. = 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); N.O = 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, SOy, PM,o, and PM, 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.
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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-off, 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 Engine Type Bypass Rated Thrust Mode Emissions Index (g/kg fuel)
Type (No. of Engines) Ratio (kN) CO HC NO, SO, (1;11\\7/1)
Concept X BR700-710C4-11 Annular  4.05 68.77 Idle ' 3157 229 4.5 129 0.45
(2) (Taxi)
Takeoff 1.04 0.02 19.52 1.29 14.30
ClimbOut 0.92 0.02 1543 1.29 12.36
Approach 4.92 0.05 7.71 1.29 0.35
Concept Z PW308A Annular (4) 4.1 30.71 %%Le;{i) 3821 6.62 365 1.29 17
Takeoff 0.83 0.00 16.74 1.29 15.00
ClimbOut 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 N.O 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 Truck Type Fuel Contents Operating Time
of Trucks (HP) per Operation
Required (minutes)
Concept X 3 F750 DART Diesel JetA 20
3,000 to 6,000 (175)
gallon
F750 DART 8,000 Diesel LOX 20
to 10,000 gallon (300)
F750 DART Diesel RP-1 20
3,000 to 6,000 (175)
gallon
Concept Z 2 F750 DART Diesel JetA 20
3,000 to 6,000 (175) N.O 20
gallon

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 O; nonattainment area.

Table 8 — CAP Emissions Inventory Summary
Source 2015 Emissions (tons)
CO NOx SOx PM,, PM.; VOC

Concept X RLVs
Concept Z RLVs
Support Equipment
Total
De minimis Threshold -- 25 -- -- -- 25
Source 2020 Emissions (tons)
CO NOx SOx PM,, PM., 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. 1
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.* 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.

1 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.!2

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.’3 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)

1,3-butadiene

RLV Jet Engines Support Equipment Total

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)

1,3-butadiene

RLYV Jet Engines Support Equipment Total

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

Page | 19



Houston Spaceport Environmental Assessment
Final Air Quality Assessment Protocol

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
(CO.), methane (CH,4) and N.O 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 (CO.e) emissions using Global
Warming Potentials (GWP) identified by the Intergovernmental Panel on Climate Change
(IPCC).4 GWPs normalize emissions of individual GHG to the atmospheric warming
potential of CO. and correspond to 21 for CH4 and 310 for N.O

Emissions of water vapor (H-O) will also be quantified and disclosed, however, no IPCC-
sanctioned GWP has been issued for H.O and accordingly these emissions will not be
quantified as CO-e.

To the extent necessary, a GHG emissions inventory will be conducted following
commonly used and widely accepted guidelines:

e ACRP Report 11, Guidebook on Preparing Airport Greenhouse Gas Emissions
Inventories; and
e 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 CO: per gallon of Jet » 22,384 pounds CO. per gallon of

A;5 diesel;7

* 0.0006 pounds CH, per gallon of Jet * 0.00053 pounds CH, per gallon of
Aj;16 diesel;6

*  0.00046 pounds N.O per gallon of * 0.00019 pounds N.O per gallon of
Jet A;7 diesel:6

Individual GHG emissions will be normalized to CO.e 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 CO. and H.O 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.

Page | 21



Houston Spaceport Environmental Assessment
Final Air Quality Assessment Protocol

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 N.O and 2,500 pounds of solid organic fuel [i.e., HTPB] for
a total propellant mass of 15,500 pounds.'” The document also cites emissions indices for
these activities (in mass pollutant per unit mass of fuel) of 0.240 for CO. and 0.100 for
H.0. 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;

e 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

2015 Emissions (metric tons)

Atmospheric Layer Source CO. CH; N,.O CO.e H.0

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

2019 Emissions (metric tons)
Atmospheric Layer Source CO. CH; N,.O CO.e H.0

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, SOy, and PM,,/PM. ; 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.’8 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 O; nonattainment area developed for use in the statewide Trend Emissions
Inventories computed by the TCEQ.*9 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.2c PM. 5 will be assumed to
comprise ten percent of the PM;, emissions.2r 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/volumeo3/iii17 apr2o001.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 O; nonattainment area.

Table 11 — Construction Emissions Inventory Summary
Source 2015 Emissions (tons)
CO NOx SOx PM,, PM.; 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 O; 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.2¢

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 O; 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 19977 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
Approved Proposed Federal Resulting

Requirement! SIP Action Analysis Comparison(s)
Year(s)2 Year(s)

Attainment Year 20083 2018 (Operations)>s 2018 Proposed Action to

(2018) 2008 SIP Year

Peak Year+4 -- 2020 (Operations) 2020 Proposed Action to
2008 SIP Year

Any Other SIP 2002,2008 2015 (Operations and 2015 Proposed Action to

Emissions Budget Construction) 2002 and 2008 SIP

Year Years;

2020 (Operations)
2020 Proposed Action to
2002 SIP Year

140 CFR §93.159(d)

2Houston 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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TEXAS HISTORICAL COMMISSION
real places telling real stories

6 June 2014

Daniel Czelusniak

Commercial Space Transportation, AST-100
Federal Aviation Administration

800 Independence Avenue, SW
Washington, DC 20591

Re: Project review under Section 106 of the National Historic Preservation Act of 1966
Proposed Houston Spaceport, Ellington Airport, Houston, Harris County, Texas (FAA)

Dear Mr. Czelusniak,

Thank you for sending us information on the above-referenced project, a proposed spaceport facility that
would be licensed by the Federal Aviation Administration (FAA). This letter setves as official comment
from Texas’ State Historic Preservation Officer, the Executive Ditrectot of the Texas Historical
Commission (THC). This is a more formal response following up on our email message to you on April 18
that we concurred with the Federal Aviation Administration’s determination of “No Historic Properties
Affected” by this project.

THC staff led by Linda Henderson and Brad Jones reviewed the materials and concurred with the findings.
For future spaceport coordination, we would like to work with FAA ahead of time to outline appropriate
project Area of Potential Effect and sutrvey methodology, especially for projects at existing aitport facilities.
Because many of Texas’ airficlds have ties to World War IT and the Cold Wat, in addition to seeing
evaluations on NRHP eligibility on resources outside airport boundaries, we also will need information on
resources within the confines of the airport boundary, evaluated within the context of aviation but also
military history.

Thank you again for coordinating with our office and for helping identify and protect the state’s historic
resources. For questions about our role in the teview process or our comments on this project in particular,

please contact us: linda. henderson@thc.state.tx.us or 512/463-5851.

Sincegely,

Linda Henderson, Historian
For:
Matk Wolfe, State Histotic Preservation Officer

v

RICK PERRY, GOVERNOR « MATTHEW F. KREISLE, Ill, CHAIRMAN « MARK WOLFE, EXECUTIVE DIRECTOR
P.0. BOX 12276 « AUSTIN, TEXAS o 78711-2276 o P 512.463.6100 o F 512.475.4872 ¢ www.thc. state.tx.us
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U.S. Department

of Transportation

Federal Aviation
Administration

MAR 18 2014

Office of bommercial Space Transportation 800 Independence Ave., SW.
Washington, DC 20591

Mr. Mark Wolfe

State Historic Preservation Officer
Texas Historical Commission

108 W. 16" Street

Austin, TX 78701

SUBJECT:  Section 106 Consultation for the Proposed Houston Spaceport at Ellington Airport,
Harris County, Texas

Dear Mr. Wolfe:

In accordance with the National Environmental Policy Act, the Federal Aviation Administration (FAA) is
preparing an Environmental Assessment (EA) to assess the potential environmental impacts of the
Houston Airport System’s (HAS’s) proposal to operate a commercial space launch site at the Ellington
Airport (EFD) in Harris County, Texas (see Attachment 1) and offer the site to commercial space launch
vehicle operators for the operation of horizontal take-off and horizontal landing reusable launch vehicles
(RLVs). To operate a commercial space launch site, HAS must obtain a launch site operator license from
the FAA. Under the Proposed Action addressed in the 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 launch vehicle operators that would allow them to conduct launches of horizontal
take-off and horizontal landing RLVs from EFD, and (3) provide unconditional approval to modify the
existing Airport Layout Plan to reflect the designation of a launch site boundary and existing and future
spaceport facilities and infrastructure.

The action of issuing a launch site operator license and launch licenses, and the unconditional approval to
modify an existing Airport Layout Plan, is considered a federal undertaking under the regulations of the
Advisory Council for Historic Preservation (36 Code of Federal Regulations [CFR] §800.16(y)) for
Section 106 of the National Historic Preservation Act. This letter initiates consultation with your office
regarding the proposed undertaking. A description of project activities, the project Area of Potential
Effects (APE), identification of historic properties, and assessment of effect are outlined below.

Project Activities

HAS proposes that two types of horizontal RLVs would operate at EFD: the Concept X vehicle and/or
the Concept Z vehicle. Under current designs, the Concept X vehicle’s size and weight are comparable to
a mid-sized business jet with twin turbofan engines. It would take off and land under conventional jet
engine power. At high altitude (over 50,000 feet), the vehicle would ignite rocket engines to reach
suborbital altitudes. The Concept Z vehicle is a two-part vehicle, including a carrier vehicle and an
attached RLV. The carrier vehicle would take off under jet engine power and climb to approximately
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50,000 feet, at which point the RLV would separate from the carrier vehicle and use its rocket engine to
reach suborbital altitudes. The carrier vehicle would make a powered landing like a conventional aircraft.
The Concept Z vehicle would make an unpowered, glide landing. Both RLVs would use common
propellants (fuel and oxidizer) for propulsion, such as conventional Jet-A fuel, liquid oxygen, and refined
kerosene. Attachment 2 shows examples and descriptions of the proposed RLV concept vehicles.

HAS proposes up to 50 flights per year at the Houston Spaceport. Initially, RLV flights would begin in
2015 and gradually increase up to 50 flights per year during the timeframe of the launch site operator
license (expected to be 2014-2019). No launches would be conducted at night (between the hours of
10:00 pm to 6:59 am). The proposed RLV flight path would depart EFD to the south and rocket ignition
would occur in the Offshore Warning Areas located over the Gulf of Mexico (see Attachment 3).
Following a successful suborbital flight, the RLV would then return to EFD either under jet power
(Concept X) or in glided flight (Concept Z).

The project also involves constructing spaceport facilities and infrastructure to support operations. The
proposed facilities and infrastructure include a hangar, hangar access road and parking area, apron,
fencing around the apron, taxiway, propellant truck parking area, and a concrete pad for loading oxidizer.
No new fuel farms and/or onsite storage tanks for propellants would be required. Propellants not already
stored at EFD would be stored offsite and delivered to EFD by tanker truck. All facilities and
infrastructure would be constructed within the existing EFD boundary (see Attachment 4).

Area of Potential Effects

In accordance with 36 CFR §800.4(a)(1), an APE needs to be established for the proposed undertaking in
consultation with your office. The FAA has determined an APE in consideration of both potential direct
and indirect effects to archaeological and architectural resources as a result of implementing the proposed
undertaking. The proposed APE is defined as the area encompassed by the existing Day-Night Average
Sound Level (or DNL) 65 A-weighted decibel (or dBA) aviation noise contour (see Attachment 5). The
proposed APE would encompass all potential direct and indirect effects on archaeological and
architectural resources. Although this proposed APE does not account for the additional noise that would
be generated from up to 50 annual RLV launches, based on the existing number of annual flights at EFD
(approximately 144,702) and the fact that the RLVs would use jet engines during takeoff and landing (the
Concept Z vehicle would conduct an unpowered, glide landing), it is unlikely the existing DNL 65 dBA
aviation noise contour would change notably.

The RLVs would generate sonic booms over the Gulf of Mexico during RLV ascent and reentry. During
ascent, the sonic boom would be propagated upwards and would not impact the Earth’s surface and
therefore, would not be heard. A second sonic boom would be generated during RLV reentry, at around
80,000 feet over the Gulf of Mexico. This sonic boom would impact the water surface of the Gulf of
Mexico and would not be heard on land. Therefore, sonic booms were not considered when defining the
'APE because they would have no potential for effect on historic properties.

For archaeological resources, potential effects would be limited to the area within the APE where ground
disturbance would occur from construction of the hangar, hangar access road and parking area, apron,
fencing around the apron, taxiway, and propellant truck parking area. The oxidizer loading area is
currently a paved area. For architectural resources, potential effects would extend to the boundary of the
APE. The FAA requests your concurrence on the determination of the APE.
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Identification of Historic Properties

A review of the Texas Historic Sites Atlas and the National Register of Historic Places (NRHP) online
database revealed no historic properties within the APE. The closest historic property is the Historical
Marker for the Webster Presbyterian Church (see Attachment 5).

Assessment of Effect

There are no known NRHP-listed or eligible historic properties within the APE. Therefore, under the
proposed undertaking, there would be no direct effects from ground disturbing activities associated with
the proposed undertaking.

Increase in noise at the airport would be minimal, and there are no architectural resources eligible for the
NRHP that would be adversely affected by changes to the setting due to noise from the proposed RLV
operations under the proposed undertaking. The FAA requests your concurrence with the finding of no
historic properties affected.

Please provide any comments you have regarding the proposed APE and finding of effect within 30 days.
If you have any questions or need further information on the project, please contact Mr. Daniel
Czelusniak, of my staff, at 202-267-5924 or at Daniel.Czelusniak@faa.gov. Thank you in advance for
your input on this project.

Sincerely,

g r—f—

Daniel Murray )
Manager, Space Transportation Development Division

Attachments: 1. Location of Ellington Airport
2. Examples of Concept X and Concept Z Launch Vehicles
3. Proposed Launch Vehicle Flight Path
4. Proposed Spaceport Facilities and Infrastructure
5. Area of Potential Effects
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Attachment 1. Location of Ellington Airport
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Attachment 2. Examples of Concept X and Concept Z Launch Vehicles

Concept X Vehicle Examples

Concept X Aircraft engine Rocket engine

Concept Z Aircraft engine? Rocket engine

Glide, no power®

Notes:

1 - Occurring at approximately > 40,000 feet mean sea level

2 - Launch vehicle carried via larger aircraft to designated launch area

3 - Carrier vehicle would land under conventional jet aircraft engine power.

09705713
DEA.___ 01/30/14

Project No 212-3152-000

~| Houston Spaceport Environmental Assessment

Examples of
Concept X and Z Vehicles
Ellington Airport, Houston, Texas
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Attachment 3. Proposed Launch Vehicle Flight Path
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Attachment 4. Proposed Spaceport Facilities and Infrastructure
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Attachment 5. Area of Potential Effect
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AIRCRAFT NOISE AND SONIC BOOM METHODOLOGY

Office of Environment and Energy 800 Independence Ave., S.W.
U.S. Department Washington, D.C. 20591
of Transportation

Federal Aviation
Administration
August 21, 2014

Daniel Murray

Office of Commercial Space Transport
Federal Aviation Administration

800 Independence Ave. SW
Washington, DC 20591

Dear Mr. Murray,

The Office of Environment and Energy (AEE) has reviewed the proposed non-standard noise
modeling method for the launch noise associated with the proposed concept horizontal launch
vehicles X and Z at the Houston Spaceport at Ellington Airport in Houston, Texas. This is in support
of the noise impact analysis for the National Environmental Policy Act (NEPA) Environmental
Assessment. In accordance with FAA Order 1050.1e, all non-standard noise analysis must be
approved by AEE. This letter serves as AEE’s response to the proposed noise method for the NEPA

document.

The methodology is a quantitative analysis based on the Area Equivalent Method and PCBoom4.
This method is based on the idea that the horizontal launch vehicles operate like jet aircraft when
departing and arriving at airports and reaches a certain altitude and area before the vehicles ignite the
rocket engines, either with the existing vehicle or the one component of the vehicle which will be
used for sub-orbit flight. The FAA does not currently have an approved model for launch vehicles
and the document includes a proposed noise modeling methodology for the horizontal launch
vehicles. The proposed noise modeling method is based on the best available research and
understanding given how the vehicles will be operating. In addition, to capture the sonic booms
associated with the proposed launch vehicle booster return operations, the proponent will us
PCBoom4, an FAA approved model.

Given the proposed launch noise method is based on the best available research on vehicle launches,
this approach is appropriate for the NEPA document for the Houston Spaceport at Ellington Airport
in Houston, Texas for the concept X and Z horizontal launch vehicles. AEE concurs with the launch
noise methodology used for this project. Please understand that this approval is limited to this
particular project and vehicles. Any additional projects using this or other launch noise
methodologies or variations of launch vehicles not mentioned here will require separate approval.

Sincerely,

Rebecca Cointin, Manager
AEE/Noise Division
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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." 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

T 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
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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, research? 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
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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.

Houston Spaceport at Ellington Airport 8
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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).® The C-weighting used by CDNL emphasizes low frequency sound between 25
Hz and 10,000 Hz. Research* 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.®

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.®

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)
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Figure 1-5
Concept X and Z Supersonic Profile
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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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TMPROVING YOUR WORLD

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,;
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,

D9

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

Concept X Vehicle Examples

Sotree: Rocketplane Global, 2011

Concept Z Vehicle Examples

Source: Generation Orbit, 2013

Reusable Launch Takeoff Power Power Source to Reach  Power Source to Land at
Vehicle Source Sub-orbital Altitude’ Spaceport
Concept X Aircraft engine Rocket engine Aircraft engine/glide
Concept Z Aircraft engine? Rocket engine Glide, no power’

Notes:

1 - Occurring at approximately > 40,000 feet mean sea level

2 - Launch vehicle carried via larger aircraft to designated launch area

3 - Carrier vehicle would land under conventional jet aircraft engine power.

Initials Date Houston Spaceport
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Attachment 3
Sample Flight Path
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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
2101 NASA Park , MC ON, B4S, R
Federal |Mr. Ken Gidlow Aerospace Engineer Federal Aviation Administration Office of Commercial Space Transportation 2403A arkway oom Houston TX |[77058
Envi tal Protecti
Federal |Mr. Daniel Czelusniak S;::izrig:en alFrotection Federal Aviation Administration Office of Commercial Space Transportation 800 Independence Avenue, SW, Suite 325 |Washington DC |20591
Envi tal Protecti
Federal |Ms. Stacey Zee S;:Lri::;“:en alFrotection Federal Aviation Administration Office of Commercial Space Transportation 801 Independence Avenue, SW, Suite 325 |Washington DC |20592
Planni dP i
Federal [Mr. Cameron Bryan Mz:r;:egran rogramming 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
Regional Envi tal T
Federal Mr. Dean McMath L:ag:j(::a nvironmentat feam Federal Aviation Administration Southwest Region 2601 Meacham Boulevard, Room 697 Fort Worth TX |73137
Federal Emergency Management
Federal [Mr. Tony Robinson Regional Administrator Agency gency & 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
National Aeronautics and Space
Federal [Ms. Tina Norwood NASA NEPA Manager Administration P Environmental Management Division 300 E Street SW, Suite 5B11 Washington DC |20546
National O ic and At heri National Marines Fisheries Service, Galvest:
Federal Dr. Roger Zimmerman |Lab Director @ I?né cgamc an mospheric ational Miarines Fisheries >ervice, Galveston 4700 Avenue U Galveston TX [77551
Administration Laboratory
Natural R C ti
Federal [Mr. Salvador Salinas State Conservationist S:r\tji(r:aes esources Lonservation 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.0. 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
Resource Management Plans
Federal [Ms. Jennifer Montoya Team Leader 8 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
U.S. Department of Housing and Urban
Federal |Ms. Barbara R. Britton Regional Environmental Officer P using Region VI 801 Cherry Street, Room 2862 Fort Worth TX (76102
Development
. X . . Office of Environmental Policy and Compliance, . 5
Federal |Mr. Stephen Spencer Regional Environmental Officer |U.S. Department of Interior . X 1001 Indian School Road, NW, Suite 348 |Albuquerque NM |87104
Albuquerque Regional Office
Occupational Safety & Health Administration, i i
Federal |Mr. Mark Briggs Director U.S. Department of Labor upatl ¥ § i : 17625 El Camino Real, Suite 400 Houston TX |77058
Houston South Area Office
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.0O. 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
X L 8060 Spencer Highway, San Jacinto
Federal |[The Hon. |Steve Stockman Congressman U.S. House of Representatives District 36 . Pasadena TX |77505
College, Building 1, Room 108
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
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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
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

T C issi Envi tal
State Ms. Ashley K. Wadick Regional Director Qix:}?tyommwsmn on tnvironmenta 5425 Polk Street, Suite H Houston TX (77023
T C issi Envi tal
State Mr. David Brymer Assistant Director Qix:}?tyommmsmn on Environmenta Air Quality Division P.O. Box 13087, MC 206 Austin TX (78711
T C issi Envi tal
State Ms. Kellye Rila Director Qix:}?tyommmsmn on tnvironmenta 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
Acting Regional Medical Texas Department of State Health
State  |Dr. Brian Smith cting neg s Dep Health Service Region 6/5 South-Houston 5425 Polk, Suite J, MC 1906 Houston X 77023
Director Services
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 Il 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
Governor's Office of Budget and
State Mr. Denise S. Francis Single Point of Contact Pla\rlming I ucg 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.0O. 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.0O. 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
9850-A Emmett F. Lowry Expressway, i
County  |The Hon. |Stephen D. Holmes Commissioner Galveston County Precinct 3 Suite A100 yEXP v 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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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
County Mr. Mike Talbott Director Harris County Flood Control District 9900 Northwest Freeway Houston TX (77092
County Dr. Umair A. Shah Executive Director Har'rls County PUbh(,: Health and 2223 West Loop South Houston TX (77027

Environmental Services
. Harris County Public Infrastructure . . ) .
County  |Mr. John R. Blount Director Architecture and Engineering Division 1001 Preston, 7th Floor Houston TX |77002
Development
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 Building 500, 11811 N. Houston TX (77034
Brantly Road
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
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and Public Meeting
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Houston Spaceport Draft Environmental ~ < ™" <

Assessment

The Federal Aviation Administration (FAA) has prepared a Draft Environmental
Assessment (EA) to analyze the potential environmental impacts of the Houston
Airport System's (HAS's) proposal to operate a commercial space launch site at
Ellington Airport {EFD) in Harris County, Texas and offer the site to commercial
launch vehicle operators for the operation of horizontal take-off and horizontal
landing reusable launch vehicles (RLVs) To operate a commercial space launch
site, HAS must obtain a launch site operator license from the FAA.

Under the Proposed Action, 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 commercial launch vehicle operators that would allow them to conduct
launches of horizontal take-off and horizontal landing RLVs from EFD, and (3)
provide unconditional approval to the Airport Layout Plan modifications that reflect
the designation of a spaceport boundary and existing and planned spaceport
facilities and infrastructure. Proposed launch operations would begin in 2015 and
continue through 2019.

An electronic copy of the Draft EA is now available through the following link:
Environmental Assessment (PDF)

A paper copy and elecironic version (CD) of the Draft EA may be reviewed for
comment during regular business hours at the following libraries:

= 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 proiect representatives one-on-one and submit
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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
concems are made available to the FAA in a timely manner so that the FAA has an

opportunity to address them.

Please submit comments in writing to Mr. Daniel Czelusniak, Office of Commercial
Space Transportation, Federal Aviation Administration, 800 Independence Ave.,
SW, Suite 325, Washington, DC 20591, or by email at

houstonspaceportEA@houstontx.gov.
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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
launch site, HAS must obtain a
commercial space launch site operator
license from the FAA. Under the
Proposed Action addressed in the Draft

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://
www.faa.gov/about/office org/
headquarters_offices/ast/
environmental/nepa_docs/review/
documents_progress/.

A paper copy and electronic version
(CD) of the Draft EA may be reviewed
for comment during regular business
hours at the following libraries:

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

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

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

e 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:

e 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.

ADDRESSES: Please submit comments in
writing to Mr. Daniel Czelusniak, Office
of Commercial Space Transportation,
Federal Aviation Administration, 800
Independence Ave. SW., Suite 325,
Washington, DC 20591, or by email at
houstonspaceportEA@houstontx.gov.
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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

e Welcome/Introductions/
Administrative Remarks.

e Review/Approve Previous Meeting
Summary

e Report from the TSA.

e Report on Safe Skies Document
Distribution

e Program Management Committee
Direction for Consideration of
Operational Guidance

¢ Revised Terms of Reference—
Review/Approval

¢ Individual Document Section
Reports

e Action Items for Next Meeting

e Time and Place of Next Meeting

e Any Other Business

e 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

e Chairman’s Introductory Remarks

e Review of Meeting Agenda

e Review/Approval of the 61st Meeting
Summary, RTCA Paper No. RTCA
Paper No. 169-14/SC186—335

e Surveillance Broadcast Services (SBS)
Program Status

e BEuropean Activities

e Updated SC-186 Terms of Reference
e WG—4—Application Technical
Requirements
O Flight Deck-based Interval
Management (FIM) MOPS Status &
Schedule
O Cockpit Assisted Pilot Procedures
(CAPP)
O Preliminary look at recent MITRE
HITL
e Advanced Interval Management (A—
IM) Development
e Coordination with SC-214/WG-78 for
ADS-B Application Data Link Rqts—
Status
e FAA information briefings

© Equip 2020

O Planned TIS-B Service Changes

O Recent Regulatory/Guidance/Policy

updates

O Summary of Avionics Monitoring

results
e Date, Place and Time of Next Meeting
e New Business
© Overview of 1090 MHz Phase
Modulation Research
o Other Business.
O Status brief on Wake Vortex Tiger
Team
e 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



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:

e Clear Lake City-County Freeman Branch Library, 16616 Diana Lane, Houston, TX 77062
e Friendswood Public Library, 416 South Friendswood Drive, Friendswood, TX 77546

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

e 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 (1* 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 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. Dean McMath

Federal Aviation Administration

2601 Meacham Boulevard, Room 697
Fort Worth, TX 73137

817-222-5617

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

Houston Spaceport Draft EA Mailing List



Mr. Al Alonzi

Federal Highway Administration — Texas
Division

300 E. 8" 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.0.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.0.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

Houston Spaceport Draft EA Mailing List



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 Dlvision

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
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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

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

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.0. 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
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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

Regional

Mr. Jack Steele
Houston-Galveston Area Council
3555 Timmons, Suite 120
Houston, TX 77027
713-627-3200

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. Josh Stuckey

Harris County Public Infrastructure
Department

10555 Northwest Freeway, Suite 120
Houston, TX 77092

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
713-439-6000

Houston Spaceport Draft EA Mailing List



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

111 E. Locust Street, Suite 102
Angleton, TX 77515

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

Mayor Annise Parker
City of Houston

P.O. Box 1562
Houston, TX 77251

The Hon. Paul Horn
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. Jim Yarbrough
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

1800 Space Park Drive, Suite 200
Nassau Bay, TX 77058

The Hon. Johnny Isbell
City of Pasadena

1211 Southmore
Pasadena, TX 77502
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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

The Hon. Matthew T. Doyle
City of Texas City

P.O. Box 2608

Texas City, TX 77592

The Hon. Donna Rogers
City of Webster

101 Pennsylvania
Webster, TX 77598

EFD Tenants

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

Libraries

Clear Lake City-County Freeman Branch
Library

16616 Diana Lane

Houston, TX 77062

281-488-1906

Friendswood Public Library
416 South Friendswood Drive
Friendswood, TX 77546
281-482-7135

Alvin Library

105 South Gordon Street
Alvin, TX 77511
281-388-4300

Hitchcock Public Library
8005 Barry Avenue
Hitchcock, TX 77563
409-986-7814
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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 Commer-
cial Space Transportation
is announcing the avail-
ability of the Draft Envi-
ronmental Assessment
for the Houston Space-
port, City of Houston, Har-
ris County, Texas (Draft
EA). The Draft EA evalu-
ates potential environ-
mental impacts_of the
Housten Airport System's
proposal to operate a
commercial sgqace launch
site at the Ellington Air-
port in Harris County,
Texas and offer the site to
the commercial space in-
dustry for the operation
of horizontal take-off and
horizental landing reus-
able launch vehicles. To
operate a commercial
space launch site, the
Houston Alrport 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:

o Clear Lake C|tK»09unty
Freeman Branch Library,
16616 Diana Lane, Hous-
ton, TX, 77062

s Friendswood Public Li-
brary, 416 South Friend-
swood  Drive, Friend-
swood, TX, 77546

® Alvin Library, 105 South
Gordon Street, Alvin, TX,
77511 o

e Hitchcock Public Li-
brary, 8005 Barry Avenue,
Hitchcock, TX, 77563

The FAA will hold an open
house public meeting on
January 22, 2015, from
5:30 Sp.m. to 8:30 p.m. at
the Space Center Hous-
ton, Siivermoon Confer-
ence Room (1st floor),
1601 NASA  Parkway,
Houston, TX 77058, The
public will be able to
speak to project repre-
sentatives  one-on-one
and submit written com-
ments or provide oral
comments t0 a stenogra-
pher, Comments or gues-
tions on the Draft EA
should be sent on or be-
fore January 31, 2015 (or
within 30 days of the Fed-
eral  Register notice;
whichever s later) and
may be addressed to Mr.
Daniel Czelusniak, Office
of Commercial _S$pace
Transportation, Federal
Aviation Administration,
800 independence Ave-
nue, SW, Suite 325, Wash-
ington, DC 20591 or sub-
mitted by email to
houstonspaceportEA®
houstontx.gov
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ASK ABOUT
90 DAYS

DEFERRED
AUTO PAYMENTS -

AUTO RATES
AS LOW AS

CASH BACK  .09% - 12.50%arR

EVERY AUTO LOAN UP TO 60 MONTHS

App'y Online! WWW-She"FCU.Org Federally insufed by the NCUA. b

Shell FCU is federally insured by the National Credit Union Administration (NCUA) and is an Equal Opportunity Lender. Anyone
who lives, works, worships or attends schoot in Harris County, TX can do business with Shell FCU once a $5 savings account is
established for membership.Your rate will be determined by credit score and gualifying Shell FCU loan criteria applies for all
i loans. APR denotes Annual Percentage Rate. Rates advertised are based o Protection Package discount as of 10/1/14. Lowest

rate of 99% Annual Percentage Rate APR for up to 60 months is $37.09 per thousand and highest rate of 12.50% APR for up to
60 months is $22.50 per thousand. Existing Shell FCU loans not eligible forrefinance. Special loans such as indirectloans closed
atdealerships, title, restrisctured,icredit builder and boost loans-are not eligible for special offers. To qualify for 90 Days Deferred
~ Auto Payments, you must have a'credit score of 800 or higher, be in good standing with Shelt FCU and close your loan at a Shell
£CU branch, interest Will continue to accrue each month during deferment. $100 CASH BACK for every auto loan will be
deposited into member's primary savings within 48 hours after closing and only applies to foans closed at a Shelt FCU branch.
Apphcabie 1099 forms'will be-issued in January 2015, This dffer cannot be combined with any other offer and-Shelt FCU
“:veserves -the right to; discontinue promotions without notlce at any time for any reason, For full detal Js v!sit
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All Premiere
Theatres Are

100*
‘ Digital

'GUARDIANS OF THE GALAXY (PG13)
Runtime: 131 minutes
2D 12:50 pm* 9:30 pm

Runtime: 144 minutes
DIGITAL: 12:30 pm * 3:30 pm  6:45 pm ¢ 9:45 pm

THE BOOK OF LIFE (PG) GONE GIRL (R)
Runtime: 106 minutes Runtime: 159 minutes
N 3D: 1:20 pm ‘410 pm DIGITAL: 1:00 pm * 4:20 pm * 7:45 pm
: 2D: 1:05 pm * 3:45 pm * 6:35 pm * 9:20 pm AN WILK (R)

FEDERAL AVIATION ADMINISTRATION
- DRAFT EA NOTICE OF AVAILABILITY
and OPEN HOUSE PUBLIC MEETING

In accordance with the National Environméntal Policy Act, the Federal Aviation Administration
(FAA), Office of Commercial Space Transportation is announcing the availability of the Draft, -3
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 m
System’s proposal to operate a commercial space launch site at the Ellington Airport in Harm
County, Texas and offer the site to the commercial space industry for the operation of mesRE
horizontal take-off and horizontal landing reusable launch vehicles. To operate a commercua!mw"
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/

[ AT T

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 m«w
e 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-:;3
p.m. at the Space Center Houston, Silvermoon Conference Room (1™ floor}, 1601 NASA
Parkway, Houston, TX 77058. The public will be able to speak to project representatives onemenm
one and submit written comments or provide oral comments to a stenographer. Comments Qg
questions on the Draft EA should be sent on or before January 31, 2015 {or within 30 days of xﬂf
the Federal Register notice; whichever is fater) and may be addressed to Mr. Daniel Czelusnia
Office ofCommercnal Space Transportation, Federal Aviation Administration, 800 Independen
Avenue, SW, Suite 325, Washington, DC 20591 or submitted by email to

houstonspaceportEA@houstontx gov

’VWW

ANNIE (PG)
RUNTIME: 119 MINUTES
**DIGITAL: 10:20 AM* 1:20 PM ' 4:20 PM* 7:20 PM * 10:15 PM

NIGHT AT THE MUSEUM: SECR (PG)
RINTIME: 07 MINIITEQ
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AUTO PAYMENTS -

AUTO RATES
AS LOW AS

CASH BACK  .09% - 12.50%arR

EVERY AUTO LOAN UP TO 60 MONTHS

App'y Online! WWW-She"FCU.Org Federally insufed by the NCUA. b

Shell FCU is federally insured by the National Credit Union Administration (NCUA) and is an Equal Opportunity Lender. Anyone
who lives, works, worships or attends schoot in Harris County, TX can do business with Shell FCU once a $5 savings account is
established for membership.Your rate will be determined by credit score and gualifying Shell FCU loan criteria applies for all
i loans. APR denotes Annual Percentage Rate. Rates advertised are based o Protection Package discount as of 10/1/14. Lowest

rate of 99% Annual Percentage Rate APR for up to 60 months is $37.09 per thousand and highest rate of 12.50% APR for up to
60 months is $22.50 per thousand. Existing Shell FCU loans not eligible forrefinance. Special loans such as indirectloans closed
atdealerships, title, restrisctured,icredit builder and boost loans-are not eligible for special offers. To qualify for 90 Days Deferred
~ Auto Payments, you must have a'credit score of 800 or higher, be in good standing with Shelt FCU and close your loan at a Shell
£CU branch, interest Will continue to accrue each month during deferment. $100 CASH BACK for every auto loan will be
deposited into member's primary savings within 48 hours after closing and only applies to foans closed at a Shelt FCU branch.
Apphcabie 1099 forms'will be-issued in January 2015, This dffer cannot be combined with any other offer and-Shelt FCU
“:veserves -the right to; discontinue promotions without notlce at any time for any reason, For full detal Js v!sit
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All Premiere
Theatres Are

100*
‘ Digital

'GUARDIANS OF THE GALAXY (PG13)
Runtime: 131 minutes
2D 12:50 pm* 9:30 pm

Runtime: 144 minutes
DIGITAL: 12:30 pm * 3:30 pm  6:45 pm ¢ 9:45 pm

THE BOOK OF LIFE (PG) GONE GIRL (R)
Runtime: 106 minutes Runtime: 159 minutes
N 3D: 1:20 pm ‘410 pm DIGITAL: 1:00 pm * 4:20 pm * 7:45 pm
: 2D: 1:05 pm * 3:45 pm * 6:35 pm * 9:20 pm AN WILK (R)

FEDERAL AVIATION ADMINISTRATION
- DRAFT EA NOTICE OF AVAILABILITY
and OPEN HOUSE PUBLIC MEETING

In accordance with the National Environméntal Policy Act, the Federal Aviation Administration
(FAA), Office of Commercial Space Transportation is announcing the availability of the Draft, -3
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 m
System’s proposal to operate a commercial space launch site at the Ellington Airport in Harm
County, Texas and offer the site to the commercial space industry for the operation of mesRE
horizontal take-off and horizontal landing reusable launch vehicles. To operate a commercua!mw"
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/

[ AT T

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 m«w
e 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-:;3
p.m. at the Space Center Houston, Silvermoon Conference Room (1™ floor}, 1601 NASA
Parkway, Houston, TX 77058. The public will be able to speak to project representatives onemenm
one and submit written comments or provide oral comments to a stenographer. Comments Qg
questions on the Draft EA should be sent on or before January 31, 2015 {or within 30 days of xﬂf
the Federal Register notice; whichever is fater) and may be addressed to Mr. Daniel Czelusnia
Office ofCommercnal Space Transportation, Federal Aviation Administration, 800 Independen
Avenue, SW, Suite 325, Washington, DC 20591 or submitted by email to

houstonspaceportEA@houstontx gov
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ANNIE (PG)
RUNTIME: 119 MINUTES
**DIGITAL: 10:20 AM* 1:20 PM ' 4:20 PM* 7:20 PM * 10:15 PM

NIGHT AT THE MUSEUM: SECR (PG)
RINTIME: 07 MINIITEQ
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AFFIDAVIT OF PUBLICATION

STATE OF TEXAS
COUNTY OF HARRIS

Personally appeared before the undersigned, a Notary Public within and for said
County and State. _Jennifer Underferth _, Representative for ___Jason Joseph,
General Manager and Publisher of the Pasadena Citizen, a newspaper of general
circulation in the County of Harris, State of Texas. Who being duly sworn, states
under oath that the report of Legal Notices, a true copy of which is hereto annexed
was published in said newspaper in its issue(s) of the

m day of gn/ru,po/uug , 2015
d

-

day of , 2015
day of , 2015
day of , 2015
P reseritati
Swaorn to and subscribed before me this _ ¥ day offgm;m\l , 2015,

.. NL__

Notary Public ~

SUSAN M. CURR
Notary Pubiic, State of Texas
My Commission Expires

November 48, 2018

My commission expires on (stamp)
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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 Droft
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 Effington Airport in Harris
County, Texas and offer the site to the commerciai 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/

1 In addition, a printed copy of the Draft EA is available at the following locations:

e Clear Lake City-County Freeman Branch Library, 16616 Diana Lane, Houston, TX 77062
"o 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 (1% 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 fanuary 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 !ndependence
Avenue, SW, Suite 325, Washington, DC 20591 or submitted by email to
houstonspaceportEA@houstontx.gov

Offering Real Hope for Real People

Introducing Wednesday night worship.
Every Wednesday at 7:00 PM
Informal worship and prayer service.
(This service is shift worker friendly.)

Hope Community United Methodist Church welcomes you for worship

Saturdays at 5:30 PM
Step one: Powerlessness

Sundays at 11:00 AM
Where we were, where we are and where we are going?

You are invited to join us as we Offer Renl Hope FOR Real People.
i Epmbinie

Jack Womack - Pastor
pastor@hopecommunityumc.org

Hope Community United @EUFR

| -

At All
Servnces

Methodist Church

2838 Lily ¢ Pasadena, TX 77503
281-487-0610

" Open
AA Meeting
4:15 pm every|
- Saturday

1 Block North of Spencer Hwy, 4 Blocks West of Beltway 8
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The Houston Airport System (HAS) has a vision to support commercial spaceport operations for horizontally launched Reusable Launch
Vehicles(RLVs) from Ellington Airport (EFD). HAS envisions that EFD could be a focal point for aerospace innovation - a regional center for a
cluster of aerospace entities acting as incubators for aerospace innovation and growth.

Media Kit

Press Releases
Key Spaceport activities could include:

Traffic and Statistics «  Component and composite development and fabrication

e Space vehicle assembl
Multimedia B Y
«  Zero-gravity scientific and medical experiments
Important Notices e Microsatellite launches

e Astronaut training and development

Archives

e Space tourism

Before Houston Spaceport can become established at Ellington Airport, the Houston Airport System must first be granted a Launch Site
License from the Federal Aviation Administration (FAA). HAS is now working closely with the FAA’s Office of Commercial Space Transportation
to complete the Environmental Assessment.

The draft Environmental Assessment is now available on the FAA's website here
http://www.faa.gov/about/office org/headquarters offices/ast/environmental/nepa docs/review/documents progress/houston spaceport ea
or by clicking here.

The FAA encourages all interested parties to provide comments concerning the scope and content of the Draft Environmental Assessment. To
ensure that all comments can be addressed in the Final Environmental Assessment, 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 the Federal Register (FR) notice, whichever is later.

Please submit comments in writing to Mr. Daniel Czelusniak, Office of Commercial Space Transportation, Federal Aviation Administration, 800
Independence Ave., SW, Suite 325, Washington, DC 20591, or by email at houstonspaceportEA@houstontx.gov.

HAS will hold a public hearing on January 22, 2015. 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

+ Share | f , digg .. NA @ Privacy Policy | Legal | Press Room | Newslette
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Open House Public Meeting
Space Center Houston, Silvermoon Conference Room
January 22, 2015 from 5:30 p.m. to 8:30 p.m.




WELCOME TO THE FAA PUBLIC MEETING
FOR THE HOUSTON SPACEPORT

DRAFT ENVIRONMENTAL ASSESSMENT
PLEASE SIGN IN

Location: Space Center Houston
Date: January 22, 2015 (5:30 pm - 8:30 pm)

Do You Elected Official or

Name - Want to be Organization?
(Please Print) EMAIL or Malling Address Contacted? Please state
Yes No position

v W Ho/]

Individual information will not be shared and individuals will not be contacted by the FAA for anything but this project. Individuals will be contacted primarily via
regular mail for notice of the availability of public meetings, Final EA, and FAA Decision.



WELCOME TO THE FAA PUBLIC MEETING
FOR THE HOUSTON SPACEPORT

DRAFT ENVIRONMENTAL ASSESSMENT
PLEASE SIGN IN

Location: Space Center Houston
Date: January 22, 2015 (5:30 pm - 8:30 pm)

Do You Elected Official or

Name . Want to be Organization?
(Please Print) EMAIL or Maliing Address Contacted? Please state
Yes No position
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Individual information will not be shared and individuals will not be contacted by the FAA for anything but this project. Individuals will be contacted primarily via
regular mail for notice of the availability of public meetings, Final EA, and FAA Decision



WELCOME TO THE FAA PUBLIC MEETING
FOR THE HOUSTON SPACEPORT

DRAFT ENVIRONMENTAL ASSESSMENT
PLEASE SIGN IN

Location: Space Center Houston
Date: January 22, 2015 (5:30 pm - 8:30 pm)

Do You Elected Official or

Name - Want to be Organization?
(Please Print) EMAIL or Matllng Address Contacted? Please state
Yes No position
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Individual information will not be shared and individuals will not be contacted by the FAA for anything but this project. Individuals will be contacted primarily via
regular mail for notice of the availability of public meetings, Final EA, and FAA Decision



WELCOME 1O THE FAA PuUBLIC MEETING
FOR THE HOUSTON SPACEPORT

DRAFT ENVIRONMENTAL ASSESSMENT
PLEASE SIGN IN

Location: Space Center Houston
Date: January 22, 2015 (5:30 pm - 8:30 pm)

Do You Elected Official or

Name - Want to be Organization?
(Please Print) EMAIL or Malling Address Contacted? Please state
Yes No position
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Individual information will not be shared and individuals will not be contacted by the FAA for anything but this project. Individuals will be contacted primarily via
regular mail for notice of the availability of public meetings, Final EA, and FAA Decision



WELCOME TO THE FAA PUBLIC MEETING
FOR THE HOUSTON SPACEPORT

DRAFT ENVIRONMENTAL ASSESSMENT
PLEASE SIGN IN

Location: Space Center Houston

Date: January 22, 2015 (5:30 pm - 8:30 pm)

Name
(Please Print)

EMAIL or Mailing Address

Do You
Want to be
Contacted?

Yes No

Elected Official or
Organization?
Please state
position

Individual information will not be shared and individuals will not be contacted by the FAA for anything but this project. Individuals will be contacted primarily via
regular mail for notice of the availability of public meetings, Final EA, and FAA Decision
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