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Purpose and Need

TKS LizILI23S 27 C1 103 12L235R 10012y (2 Tdffitt (kS C 1 103 ISaLI2yAibilities as authorized by Executive
Order 12465, Commercial Expendable Launch Vehicle Activities (49 FR 7099, 3 CFR, 1984 Comp., p. 163)
and the Commercial Space Launch Act (51 U.S.C. Subtitle V, ch. 509, 88 50901-50923) for oversight of
commercial space launch activities, including licensing and regulating launch and reentry activities. The
ySSR 121 C1 103 tii2LJ23SR 102y NSadAla Ti2Y dKS all-idzi2ue RISOlRy TiRY /2y3NSad dryRSN (KS
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enhancement of United States launch sites and launch-site support facilities, and development of
reentry sites, with Government, State, and private sector involvement, to support the full range of
United States space-lIStI-iSR I-001giiiSase

Proposed Action

¢KS C1 103 thi2L2a5R 100i2y14 (2 1adue a reentry license to SpaceX that would authorize SpaceX to
conduct up to six Dragon landing operations per year in the Gulf of Mexico. SpaceX is currently
authorized to conduct Dragon landing operations in the Pacific Ocean and Atlantic Ocean. The Gulf of
Mexico would act as a contingency landing site in the event of hazardous conditions in either the Pacific
Ocean or Atlantic Ocean. Each landing operation would include orbital reentry, splashdown, and
recovery. After completing its mission in space, Dragon would complete a deorbit burn, reenter the
atmosphere, and be tracked to a splashdown zone in the Gulf of Mexico. Following splashdown, a
recovery vessel would transport Dragon to a port on the Gulf Coast or the Port of Cape Canaveral. Crew

and/or cargo would be transported via helicopter from the splashdown location to the nearest airport.



Alternatives

Alternatives analyzed in the EA include (1) the Proposed Action and (2) the No Action Alternative. Under
the No Action Alternative, the FAA would not issue a reentry license to SpaceX for Dragon reentry and
splashdown in the Gulf of Mexico. SpaceX would conduct Dragon landing operations in the Pacific Ocean
or Atlantic Ocean, as authorized by an FAA reentry license. The No Action Alternative provides the basis
for comparing the environmental consequences of the Proposed Action. The No Action Alternative

would not satisfy the purpose of and need for the Proposed Action.
Public Involvement

On April 5, 2018, the FAA published a Notice of Availability of the Draft EA in the Federal Register. The
public comment period ended on May 4, 2018. The FAA received one comment submission (see
Appendix D 2F (KS Cly1£ 91 721 (KS 02YY'Syli I'yR C1 103 ISaLI2yaSi b2 adzoail-yiidS OKIy3Sa i2 (KS 91

were made as a result of the comment.
Environmental Impacts

The potential environmental impacts from the Proposed Action and No Action Alternative were
evaluated in the attached Final EA for each environmental impact category identified in FAA Order
1050.1F. Chapter 3 of the Final EA describes the affected environment and regulatory setting. In
addition, Chapter 3 identifies those environmental impact categories that are not analyzed in detail,
explaining why the Proposed Action would have no potential effect on those impact categories. Those
impact categories include biological resources (aquatic vegetation, and terrestrial vegetation and
wildlife); farmlands; historical, architectural, archaeological and cultural resources; land use;
52012502y2 Y1041 Sy@i2y'y Syl 2z&10S! I-yR OKIRISYIa environmental health and safety risks; visual
effects; and water resources (wetlands, floodplains, inland surface waters, groundwater, and wild and

scenic rivers).

Chapter 4 of the Final EA provides evaluations of the potential environmental consequences of each
alternative for each of the environmental impact categories analyzed in detail, and documents the
finding that no significant environmental impacts would result from the Proposed Action. In addition,
Chapter 4 addresses the requirements of applicable special purpose laws, regulations, and executive

orders.






Climate, Final EA Section 4.2. The Proposed Action would generate small increases in
greenhouse gas (GHG) emissions from vessel and helicopter activities. Mobile source activities
would be limited on an annual basis, and their incremental contributions to global emissions
would not be of such magnitude to make a direct correlation with climate change. The primary
combustion products of propellants used in the Dragon propellant system are nitrogen gas and
water. Thus, no criteria pollutants or GHG emissions are associated with operation of this

system. Therefore, the FAA determined there would be no significant climate impacts.

Coastal Resources, Final EA Section 4.6. The Proposed Action does not include any coastal
construction or seafloor disturbing activities. Dragon splashdown would occur outside State
coastal zones (at least 15 nautical miles offshore). Landing and recovery operations would not
take place in intertidal areas, salt marshes, estuaries, and coral reefs. National Marine
Sanctuaries in the Gulf of Mexico would be avoided through precision landings. Therefore, the

FAA has determined there would be no significant impacts on coastal resources.

Department of Transportation Act, Section 4(f), Final EA Section 4.4. The FAA determined the
Proposed Action would not result in a physical use, direct taking, or temporary occupancy of any
Section 4(f) property. Noise associated with the Proposed Action would not result in a
constructive use of any Section 4(f) property. Therefore, the FAA determined there would be no

significant impacts on Section 4(f) properties.

Hazardous Materials, Solid Waste, and Pollution Prevention, Final EA Section 4.9. All hazardous
materials and wastes would be handled in accordance with all applicable Federal, State, and
local laws and regulations. The Proposed Action would not increase hazardous waste
production, and continued implementation of existing handling and management procedures
for hazardous materials and wastes would limit the potential for exposure. Hazardous materials,
substances, and wastes used and generated as part of recovery operations would be collected,
stored, and disposed of using practices that minimize the potential for accidental releases or
contact with storm or marine water in accordance with applicable spill prevention plans and
Federal regulations. Accidental spills would be cleaned up quickly and appropriately in
accordance with applicable laws and established emergency response plans. Notifications would
be issued 3¢6 days before Dragoon landing operations to avoid collisions with marine vessels.
Therefore, the FAA has determined there would be no significant impacts related to hazardous

materials, solid waste, and pollution prevention.
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recovery zone is positioned in deeper waters at least 15 to as much as 140 nautical miles off the Gulf of
Mexico coastline from southern Texas to southern Florida and is completely within the U.S. exclusive
economic zone. The splashdown zone would be encompassed completely by the recovery zone and
would never extend outside its borders. Dragon has been designed to perform precision landings in
order to minimize the size of the splashdown zone and recovery time. The landing ellipse would be
developed in accordance with FAA safety regulations and would not contain any existing structures that
represent potential collision risk such as oil platforms. SpaceX would maintain a large overall
splashdown zone in order to maximize operational flexibility and therefore the safety of the crew. In
order to ensure public safety, SpaceX would coordinate with the U.S. Coast Guard, and issue a Notice to
Mariners (NOTMAR) 3-6 days prior to all reentry, splashdown, and recovery efforts.

During reentry and prior to splashdown, Dragonti @Sfocity would be slowed by two drogue parachutes
and three or four main parachutes. Drogue parachutes are thin parachutes deployed during reentry to
gain control of the spacecraft at speeds that would destroy larger parachutes and therefore are
deployed before the larger and thicker main parachutes. For both versions of Dragon, the vehicle is
rigged with two drogue parachutes. Each drogue parachute has a diameter of 19 feet with 72 feet of
risers/suspension and are made of variable porosity conical ribbon. The drogues typically land within
one to two kilometers from Dragon.

Shortly after the drogue parachutes are deployed, they are released and the main parachutes are
deployed. The main parachutes would slow Dragon to a speed of approximately 13 miles per hour
I-t2&ly3 721 I- Ga27ié LI-aKR2 6y Iy |- RS&IIYI-GSR MISI- 1y (KS Ddztf 2 aSEI020 C21 620K 0SIal2ya 27 Slil-32y1
the main parachutes are made of Kevlar and nylon and have a diameter of 116 feet with 147 feet of
risers/suspension. Dragon-1 is rigged with three main parachutes, while Dragon-2 is rigged with four
main parachutes.

Dragon is designed to float after splashdown. Dragon would be briefly submerged in the water
(approximately 3 feet) upon splashdown and then immediately ¥21-i 2y (KS &1-iSi0a &dz(FI-0S 121 iScovery.
Debris related to parachute deployment would include the parachute doors and frangible nuts. These
items would not be recoverable and would sink to the ocean floor. Recovery activities are limited to
surface waters and do not involve any seafloor-disturbing activities.

Following splashdown, an electronic locator beacon on Dragon would allow it to be located and
recovered by a pre-positioned recovery vessel. The recovery vessel is a 160-foot ship equipped with a
helideck. Two pre-positioned rigid-hulled inflatable boats (RHIB) would arrive I iKS 5lI-32y0a £201-ii2y”
first to assess SNI-32y0a condition. This assessment would include checking for hypergol vapors, which
can be fatal if inhaled, and ensuring the spacecraft is floating in an upright and stable position.

The recovery vessel would then arrive and recovery personnel would lower a hydraulic lift mechanism
into the water in order to prepare for pickup of the spacecraft. The lift would bring the spacecraft gently
out of the water and onto the deck of the recovery vessel. If the spacecraft contains crew, once the
spacecraft is safely secured on-deck, recovery personnel would prepare the spacecraft for crew egress.

While the spacecraft is loaded on to the recovery vessel, the RHIB would recover all parachutes
deployed by Dragon, as possible, including the two drogue and three/four main parachutes. The main
parachutes are designed to float. Recovery of the drogue parachute assembly is attempted if the
recovery team can get a visual fix on the splashdown location. However, because the drogue parachute
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residential, educational, health, and religious structures and sites, and parks, recreational areas
(including areas with wilderness characteristics), wildlife refuges, and cultural and historical sites. There
are other Federal agency noise standards that pertain to hearing conservation (e.g., those established by
the National Institute for Occupational Safety and Health (NIOSH) and the Occupational Safety and
Health Administration (OSHA)).

Noise contour maps of noise metrics are used to assess the noise level and impact of noise on a
community. Noise contours depict the area within which a certain noise level occurs, as predicted by a
computer model. As stated in Exhibit 4-1 of FAA Order 1050.1F, a significant noise impact would occur if
the daction would increase noise by DNL 1.5 dB or more for a noise sensitive area that is exposed to
noise at or above the DNL 65 dB noise exposure level, or that will be exposed at or above the DNL 65 dB
due to a DNL 1.5 dB or greater increase, when compared to the no action alternative for the same
timeframet¢

The Gulf of Mexico is approximately 617,800 square miles and has little development in its open surface
waters. Potential noise sources include sources that are typical to an open ocean setting, including wave
action, wind, boat engines (both recreational and commercial), and oil rig operations.

3.4.2 Noise-Compatible Land Use

Compatible land use means the use of the land is normally compatible with the outdoor noise
environment at the location (14 CFR § 150.7). Compatible land use analysis considers the effects of noise
on special management areas, such as national parks, national wildlife refuges, and other sensitive noise
receptors. The concept of land use compatibility corresponds to the objective of achieving a balance or
harmony between the Proposed Action and the surrounding environment.

Within land use, there are certain classifications that are afforded special protection by the DOT, such as
Section 4(f) properties, farmlands, and coastal resources. Section 4(f) properties are a special class of
LIizofi0 fl-yRé 200 NS&2020058 GK2aS alzaSé o8& 1-9Sy0iSs in the DOT is restricted unless no feasible and
prudent alternative exists. For the purposes of this EA, Section 4(f) properties are described separately
in Section 3.5 and Coastal Resources in Section 3.8. The lack of impacts to farmlands is documented in
Section 3.1.

Noise compatibility or non-compatibility of land use is determined by comparing the DNL values at a site
to the values in the land use compatibility guidelines in FAA Order 1050.1F.

3.5 Department of Transportation Act, Section 4(f)

Section 4(f) properties are publicly owned lands including public parks, recreation areas, wildlife and
waterfowl refuges, and public and private historic sites of national, state, and/or local significance. The
term historic sites includes prehistoric and historic districts, sites, buildings, structures, or objects listed
in, or eligible for listing in, the National Register of Historic Places. Section 4(f) properties are protected
under Section 4(f) of the DOT Act, codified and renumbered as 49 U.S.C. § 303(c). In accordance with
Section 4(f), the FAA will not approve any program or project that requires the use of a Section 4(f)
property unless no feasible and prudent alternative exists to the use of such land and the program or
project includes all possible planning to minimize harm resulting from the use.

The ROI for this resource includes the recovery zone positioned between approximately 15 to 140
nautical miles off the Gulf of Mexico coastline from southern Texas to southern Florida (Exhibit 1). This

20 August 2018



Final Environmental Assessment
Issuance of a Reentry License to SpaceX for Landing the Dragon Spacecraft in the Gulf of Mexico

ROI also extends beyond the recovery zone to the Gulf coastline where sonic booms may be heard (see
Section 4.3.1).

Public parks, recreation areas, wildlife and waterfowl refuges, and public and private historic sites may
be considered Section 4(f) properties, as defined by the DOT Act. As stated at the beginning of Chapter
3, the Proposed Action would not have the potential to affect historic properties. Therefore historic sites
are not considered.

According to the U.S. Fish and Wildlife Service (USFWS) National Wildlife Refuge (NWR) System website,
there are over 40 National Wildlife Refuges along the Texas, Louisiana, Alabama, and western Florida
coasts which could potentially be exposed to a sonic boom during reentry. Lands within the NWR
System are set aside for the conservation of fish, plants, and wildlife. The NWR System includes lands
managed by private landowners, non-profit organizations, and state governments under the oversight of
the USFWS.

Similar to national parks on land, National Marine Sanctuaries consist of underwater protected areas
that range in size from less than one square mile to more than 137,000 square miles (NOAA 2014a). In
total, the sanctuary system encompasses more than 150,000 square miles of U.S. Ocean and Great Lakes
waters. Sanctuaries protect thriving ecosystems like coral reefs and kelp forests, along with important
breeding and feeding areas for marine life like whales, seabirds, sharks, and sea turtles (NOAA 2014a).
Two National Marine Sanctuaries exist within the ROl of the Proposed Action.

Flower Garden Banks National Marine Sanctuary is located 70 to 115 miles off the coasts of Texas and
Louisiana. The Flower Garden Banks were discovered by snapper and grouper fishermen in the late
1800s. They named the banks after the brightly colored sponges, plants and other marine life they could
see on the colorful reefs below their boats. The sanctuary includes underwater communities that rise
from the depths of the Gulf of Mexico atop underwater mountains called salt domes (NOAA 2016a).

Florida Keys National Marine Sanctuary supports one of the most diverse assemblages of underwater
plants and animals in North America. Although best known for its coral reefs, the shallow waters near
shore contain interconnecting and interdependent marine habitats that include fringing mangroves,
seagrass meadows, hard bottom regions, patch reefs, and bank reefs. This complex marine ecosystem is
the foundation for the tourism and commercial fishing-based economies that are so important to
Florida. Encompassing over 3,800 square miles of marine water surrounding the Florida Keys, this
sanctuary supports over 6,000 species of marine life and protects shipwrecks and other archeological
resources (NOAA 2016b).

3.6 Biological Resources (Marine Wildlife)

Biological resources include plant and animal species and the habitats where they occur. Habitat can be
defined as the resources and conditions present in an area that supports the existence of a plant or
animal (Hall et al. 1997). Although the existence and preservation of biological resources are intrinsically
valuable, these resources also provide aesthetic, recreational, and socioeconomic values to society.
Aquatic vegetation and terrestrial vegetation and wildlife would not be impacted by the Proposed
Action (see Section 3.1). This analysis focuses on marine wildlife species that are important to the
function of the ecosystem, of special societal importance, or are protected under federal law or statute.
The ROI for marine SHREFS IyR dISOM-radl-idza aL1501SE lyOfizRS4 the recovery zone positioned between
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Table otTnme Federally Listed Threatened and Endangered Species Potentially

Occurring within the Gulf of Mexico

L Status Critical Habitat

Common Name (Scientific name) Foderal in ROI
Reptiles
Kemp's Ridley turtle (Lepidochelys kempii) E NA
Hawksbill turtle (Eretmochelys imbricata) E N
Green turtle (Chelonia mydas) T N
Loggerhead turtle (Caretta caretta) T Y
Leatherback turtle (Dermochelys coriacea) E N
Birds
Least Tern (Sterna antillarium) E NA
Red Knot (Calidris canutus rufa) T NA
Piping Plover (Charadrius melodus) T NA
Mammals
Sperm Whale (Physeter catodon) E, MMPA NA
Sei Whale (Balaenoptera borealis) E, MMPA NA
Fin Whale (Balaenoptera physalus) E, MMPA NA
Blue Whale (Balaenoptera musculus) E, MMPA NA
Humpback Whale (Megaptera novaeangliae) E, MMPA N
North Atlantic Right Whale (Eubalaena glacialis) E, MMPA N
West Indian Manatee (Trichechus manatus) E, MMPA N
Atlantic Spotted Dolphin (Stenella frontalis) MMPA NA
Risso’s Dolphin (Grampus griseus) MMPA NA
Cuvier's Beaked Whale (Ziphius cavirostris) MMPA NA
Bryde's Whale (Balaenoptera edeni) MMPA NA
Pantropical Spotted Dolphin (Stenella attenuata) MMPA NA
Clymene Dolphin (Stenella clymene) MMPA NA
Bottlenose Dolphin (Tursiops truncatus) MMPA NA
Fraser's Dolphin (Lagenodelphis hosei) MMPA NA
Rough-toothed Dolphin (Steno bredanensis) MMPA NA
Spinner Dolphin (Stenella longirostris) MMPA NA
Striped Dolphin (Stenella coeruleoalba) MMPA NA
Blainville's Beaked Whale (Mesoplodon densirostris) MMPA NA
Dwarf Sperm Whale (Kogia sima) MMPA NA
False Killer Whale (Pseudorca crassidens) MMPA NA
Killer whale (Orcinus orca) MMPA N
Melon-headed Whale (Peponocephala electra) MMPA NA
Gervais' Beaked Whale (Mesoplodon europaeus) MMPA NA
Minke Whale (Balaenoptera acutorostrata) MMPA NA
Pygmy Killer Whale (Feresa attenuata) MMPA NA
Pygmy Sperm Whale (Kogia breviceps) MMPA NA
Short-finned Pilot Whale (Globicephala macrorhynchus) | MMPA NA
Fish
Gulf sturgeon (Acipenser oxyrinchus desotoi) T N
Nassau grouper (Epinephelus striatus) T NA
Smalltooth sawfish (Pristis pectinata) E N
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Source: BOEM 2016.
Exhibit 5: Oil Well Platforms.

3.10 Hazardous Materials, Solid Waste, and Pollution Prevention

Analysis of the presence, handling, storage, and disposal of hazardous materials, hazardous waste, and
solid waste includes an evaluation of potential hazardous materials that could be transported and used
during reentry, splashdown, and recovery operations; and applicable pollution prevention strategies.

The handling and disposal of hazardous materials, chemicals, substances, and wastes are governed at
various levels ranging from the federal level to the local level. The two federal statutes of most
importance to the FAA are the Resource Conservation and Recovery Act (RCRA) and the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act of 1986 and the Community Environmental Response Facilitation
Act of 1992. RCRA governs the generation, treatment, storage, and disposal of hazardous wastes.
CERCLA provides for consultation with natural resources trustees and cleanup of any release of a
hazardous substance (excluding petroleum) into the environment. The Federal Hazardous Materials
Regulations are contained in 49 CFR parts 171 through 180.

The ROI for hazardous materials, pollution prevention, and solid waste is the Gulf of Mexico, the Port of
Canaveral and CCAFS wharf facilities, that could be affected by the materials transported, stored, and
used; waste generated; or spills/releases that may occur as a result of implementing the Proposed
Action.
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Hazardous Materials and Waste

Routine operations at Port Canaveral or CCAFS-based wharf facilities, or a commercially available wharf
on the Gulf Coast require use of a variety of hazardous materials, including petroleum, oil, and lubricant
products, solvents, cleaning agents, paints, adhesives, and other products necessary to perform ship,
ground vehicle, and equipment maintenance and repair.

Bulk quantities of fuel are managed in two petroleum tank farms totaling 5 million barrels in capacity.
These storage locations and facilities represent potential sources of spills. Petroleum tanks and
associated systems and operations at Port Canaveral are managed and permitted in accordance with
federal and state regulations.

Dragon could contain up to 20 percent of the maximum propellant load (approximately 300 pounds) of
MMH propellant when recovered. MMH is a strong irritant which may damage eyes and cause
respiratory tract damage. Repeated exposure to lower concentrations may cause toxic damage to liver
and kidneys as well as anemia. In addition, the EPA classifies MMH as a probable human carcinogen.
MMH is also flammable and could spontaneously ignite when exposed to an oxidizer.

Operation and maintenance of vessels, vehicles, and equipment used for Dragon recovery operations
would generate small quantities of hazardous wastes. These wastes would include, at a minimum,
empty containers, spent solvents, waste oil, spill cleanup materials (if used), and lead-acid batteries.

The International Convention for the Prevention of Pollution from Ships (MARPOL) is the main
international convention covering prevention of pollution of the marine environment by ships from
operational or accidental causes and was adopted at the International Maritime Organization on
November 2, 1973. The Convention includes regulations aimed at preventing and minimizing pollution
from ships, both accidental pollution and that from routine operations, and currently includes six
technical Annexes. Special Areas with strict controls on operational discharges are included in most
Annexes. Annex | covers prevention of pollution by oil from operational measures as well as from
accidental discharges. Annex Il details the discharge criteria and measures for the control of pollution by
noxious liquid substances carried in bulk. Annex lll contains general requirements for the issuing of
detailed standards on packing, marking, labelling, documentation, stowage, quantity limitations,
exceptions, and notifications. Annex IV contains requirements to control pollution of the sea by sewage.
Annex V deals with different types of garbage and specifies the distances from land and the manner in
which they may be disposed of. Annex VI sets limits on sulphur oxide and nitrogen oxide emissions from
ship exhausts and prohibits deliberate emissions of ozone depleting substances.

Large commercial vessels routinely discharge ballast water, gray and black water, bilge water, and deck
runoff consistent with applicable international and national standards. Discharges of sewage (also
known as black water) and gray water, which is the effluent generated from wash basins and showers
on board ships, are regulated under MARPOL Annex IV. Discharges of black water are prohibited except
for specific conditions stipulated under the Annex. In addition to the international standards established
under MARPOL Annex IV, the U.S. regulates vessel discharges of sewage, gray water, bilge water, and a
variety of other vessel discharges through the EPA's Clean Water Act National Pollutant Discharge
Elimination System (NPDES) Program.
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¢I-0S nommHo QAIY 1-4SR 1yA/azI-€ hLISHI-ii2y 9Y 1adi2ya Iy ¢2ya LIS , Sl Compared to Brevard County

Emission Inventory

UGN Nitrogen Carbon
Emissions Organic 09 . Sulfur Dioxide PMo PMzs
Oxides Monoxide
Compounds

Source: * 40 CFR 93, Subpart B
Notes: PMy, = particulate matter less than or equal to 10 microns in diameter; PM, s = fine particulate matter 2.5 microns or less in diameter.

The Port of Cape Canaveral, which is where vessels involved in the recovery mission would depart from
and return to (note that off load may also occur at a CCAFS-based wharf facility or a commercially
available wharf on the Gulf Coast) offload Dragon, is located in Brevard County. Because this is the only
known location with localized activities that would be covered under the Clean Air Act, all of the
SYlaai2ya Fi2Y (KS 2LISH1-ii2ya KIS 0SSy 02yaSigl-igSte 02 Y LIMISR {2 NSAMIR /2dyila SY 1aai2y
inventory to assess worst-case impacts. In reality, the emissions associated with the recovery missions
would occur over a vast area that could include many portions of the Gulf of Mexico, depending on
where the mission actually occurs, and including the vessel movements from the Port of Cape Canaveral
to the Gulf of Mexico and return. Much if not all of the transport activity would be expected to occur
outside of the U.S. territorial seas, but even when within the territorial seas, the emissions would be
insignificant for any given locality that the recovery vessels might sail past.

Based on the infrequency and limited scale of the operations, emissions impacts from vessels engaged in
SpaceX recovery operations six times per year would represent small percentages of the Brevard County
emissions and would not cause an exceedance of any NAAQS. The Proposed Action would therefore not
have a significant impact on local or regional air quality.

4.1.2 No Action Alternative

Under the No Action Alternative, the FAA would not issue a reentry license to SpaceX for Dragon
landings in in the Gulf of Mexico. Current activities within the Gulf of Mexico would continue and there
would be no new effects to these activities as a result of the No Action Alternative.

4.2 Climate

The Proposed Action would involve limited mobile source fuel combustion occurring over a range of
years, and as a result would generate small quantities of GHG emissions from these operations. As
stated in Exhibit 4-1 of FAA Order 1050.1FI a¢KS C1 ! KI-3 y2( Sail-o66EKSR I- a13ymmol-y0S (KISaK2(R 721
/8Y 1HiSté In keeping with the C1 108 /Y (S DdziR1-yDS 6C1 1 Hampul SY1aai2ya gSIS Saity (SR 21 (il
carbon dioxide equivalents (CO2e) for annual operations, at 3,815 metric tons CO2e annually. There are
no significance thresholds for aviation or commercial space launch GHG emissions, nor has the FAA
identified specific factors to consider in making a significance determination for GHG emissions. There
are currently no accepted methods of determining significance applicable to aviation or commercial
space launch projects given the small percentage of emissions they contribute. There is a considerable
amount of ongoing scientific research to improve understanding of global climate change and FAA
guidance will evolve as the science matures or if new Federal requirements are established (FAA 2015).
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boom would occur in a different location. Given the size of the splashdown and recovery zone, it is
unlikely one location would be exposed to more than one boom per year. Therefore, the noise from
sonic booms would not substantially affect the significance of the Section 4(f) resources in the NWR
System as a result of the Proposed Action.

The proposed reentry, splashdown, and recovery zone encompasses the Flower Garden Banks National
Marine Sanctuary, but as stated in Section 2.0, the Dragon spacecraft is able to land in a precise pre-
determined area. Therefore, the spacecraft would not land in the area of the sanctuary and there would
be no physical use, direct taking, or temporary occupancy of property belonging to the sanctuary as a
result of the Proposed Action.

The Proposed Action would not result in the physical use, direct taking, or temporary occupancy of any
Section 4(f) property. Constructive use of Section 4(f) properties would occur if proposed operations
increased noise levels significantly and introduced visual elements that would significantly alter the use,
character, or substantially impair the value of historic properties. Based on the analysis above, sonic
booms would not result in a constructive use of any Section 4(f) property. Therefore, the Proposed
Action would not result in significant impacts on Section 4(f) properties.

4.4.2 No Action Alternative

Under the No Action Alternative, the FAA would not issue a reentry license to SpaceX for Drago landings
in in the Gulf of Mexico. Under the No Action alternative, current activities within the Gulf of Mexico
would continue. There would be no use of Section 4(f) properties as a result of the No Action
Alternative.

4.5 Biological Resources (Marine Wildlife)

As stated in Exhibit 4-1 of FAA Order 1050.1F, an impact would be significant if a[t]he U.S. Fish and
Wildlife Service or the National Marine Fisheries Service determines that the action would be likely to
jeopardize the continued existence of a federally listed threatened or endangered species, or would
result in the destruction or adverse modification of federally designated critical habitat.€ The FAA has
not established a significance threshold for non-listed species.

Any action that may affect federally listed species or their critical habitats requires consultation with the
USFWS and/or NMFS under Section 7 of the ESA of 1973 (as amended). Also, the MMPA of 1972
prohibits the taking of marine mammals, including harassing them, and may require consultation with
NMEFS. Under the Magnuson-Stevens Fishery Conservation Management Act, the FAA must consult with
NMFS if the action may adversely affect EFH.

4.5.1 Proposed Action

After reentry, Dragon would splashdown in the Gulf of Mexico. The spacecraft would be recovered by a
pre-positioned recovery vessel, and SpaceX would attempt to recover all parachutes. The recovered
spacecraft would be returned to a commercially available wharf on the Gulf Coast, Port Canaveral, or a
CCAFS-based wharf facility.

As discussed in Section 4.3, the sonic boom generated during Dragon reentry would most likely only
WY LI0G (KS 20S1-y0a dz0FI-0S0 A portion of the gulf coast of Texas, Louisiana, Mississippi, Alabama, or
Florida could experience the boom, depending on the location of the landing site. An overpressure of
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quickly. No significant impacts from hazardous materials or hazardous waste management are
anticipated.

Solid Waste

Solid wastes would be placed in covered receptacles until disposed of off-site to minimize accidental
entry into marine waters or contact with stormwater and prevent offsite deposition from wind. Solid
wastes would be salvaged or recycled to the maximum extent practicable and the remaining solid waste
disposed of in appropriately permitted landfills. With the implementation of appropriate handling and
management procedures, solid wastes generated as a result of recovery operations would have no
significant impacts to the environment.

Pollution Prevention

Hazardous materials, substances and wastes used and generated as part of recovery operations would
be collected, stored, and disposed of using practices that minimize the potential for accidental releases
or contact with storm or marine water and in accordance with applicable spill prevention plans, RCRA
and OSHA regulations. All accidental releases of polluting substance would be responded to quickly and
appropriate clean up measures would be implemented in accordance with applicable laws to minimize
impacts to the environment. Dragon has been designed to perform precise landings to avoid collisions
with existing structures in the Gulf of Mexico and to avoid release of hazardous materials and pollutants.
To avoid collision with marine vessels, to further ensure public and environmental safety, a NOTMAR
would be issued 3-6 days prior to reentry, splashdown, and recovery efforts. As a result, recovery
operations would have no significant impacts to the environment with regards to pollution.

49.2 No Action Alternative

Under the No Action Alternative, the FAA would not issue a reentry license to SpaceX for Dragon
landings in in the Gulf of Mexico. Under the No Action alternative, current activities within the Gulf of
Mexico would continue. There would be no new effects on hazardous materials, solid waste, and
pollution prevention as a result of the No Action Alternative.
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5.0 CUMULATIVEIMPACTS

Cumulative impacts are defined by the CEQ in 40 CFR § 1508.7 as: Impacts on the environment which
result from the incremental impact of the action when added to other past, present, and reasonably
foreseeable future actions regardless of what agency (federal or non-federal) or person undertakes such
other actions.

The CEQ regulations further require that NEPA environmental analyses address connected, cumulative,
and similar actions in the same document (40 CFR § 1508.25). Additionally, the CEQ further explained in
Considering Cumulative Effects Under the National Environmental Policy Act (CEQ 199760 iKI-i aSI-0K
resource, ecosystem and human community must be analyzed in terms of its ability to accommodate
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analysis normally will encompass geographic boundaries beyond the immediate area of the Proposed
Action, and include past, present, and reasonably foreseeable future actions, in order to capture these
additional effects. Past, present, and reasonably foreseeable future actions within the Gulf of Mexico
that have the potential to interact with the resources affected by the Proposed Action include:

Continued oil and gas related platform activity (there are currently 3,858 active platforms along
the Gulf coast) (NOAA 2013b).

Maritime related activities including commercial fishing and transportation/shipping.

Tourism activities ¢ including beach recreation, sport/recreational fishing, and water sports.

In accordance with FAA Order 1050.1F, Environmental Impacts: Policies and Procedures, and the CEQ
NEPA implementing regulations, the FAA analyzed the potential cumulative impacts. Based on the
findings and potential impacts described, the cumulative impacts analysis focuses on air quality; climate;
noise; water resources; natural resources and energy supply; and hazardous materials, solid waste, and
pollution prevention. The FAA has determined that potential impacts to Section 4(f) resources; historic,
architectural, archaeological, and cultural resources; biological resources; and coastal resources
described in Chapter 4 would not occur or would not meaningfully interact with the potential effects of
other past, present, and reasonably foreseeable future actions.

5.1  Air Quality

The operational emissions for the Proposed Action represent a negligible percentage of regional
emissions and would not cause an exceedance of any NAAQS. Past, present, and reasonably foreseeable
future actions include oil and gas extraction and marine vessels and associated port traffic that are
assumed to contribute to regional air emissions. These activities occur within areas that are in
attainment for NAAQS. When considered with other past, present, and foreseeable future actions, it is
not anticipated that the Proposed Action would have significant cumulative impacts on air quality.

5.2 Climate

The total direct and indirect impacts from the Proposed Action would be constrained to small increases
in GHG emissions as a result of vessel and helicopter activities. The small quantity of GHG emissions
from the Proposed Action alone would not cause appreciable global warming that would lead to climate
0K I-y3Sas 12650SI1 iKSaS SYlaai2ya g2t yOuSI-&S (KS 1-GY 2aLK SISt 02y0Syill-ii2zy 2F D 1DA! I'yRI Iy
combination with past, present, and reasonably foreseeable future emissions from all other sources,
contribute incrementally to climate change.
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However, such an effect is highly unlikely (98-99% success rate), failed missions do not
necessarily occur over marine waters, and most if not all fuel would be consumed or contained.
For planned marine landings, all fuel valves will shut automatically prior to landing to retain any
residual fuels. Therefore, although a small fuel spill is possible, it is highly unlikely and any risk
to protected species is discountable.

Conclusion

Because all potential project effects to listed species and critical habitat were found to be
discountable, insignificant, or beneficial, we conclude that the proposed action is not likely to
adversely affect listed species and critical habitat under NMFS’s purview. This concludes your
consultation responsibilities under the ESA for species under NMFS’s purview. Consultation
must be reinitiated if a take occurs or new information reveals effects of the action not previously
considered, or if the identified action is subsequently modified in a manner that causes an effect
to the listed species or critical habitat in a manner or to an extent not previously considered, or if
a new species is listed or critical habitat designated that may be affected by the identified action.
NMES’s findings on the project’s potential effects are based on the project description in this
response. Any changes to the proposed action may negate the findings of this consultation and
may require reinitiation of consultation with NMFS.

We have enclosed additional relevant information for your review. We look forward to further
cooperation with you on other projects to ensure the conservation of our threatened and
endangered marine species and designated critical habitat. If you have any questions on this
consultation, please contact Nicole Bonine, Consultation Biologist, at (727) 824-5336, or by
email at Nicole.Bonine@noaa.gov.

Sincerely,
7
. o=
n Roy E. Crabtree, Ph.D.
Regional Administrator
Enc.: 1. Sea Turtle and Smalltooth Sawfish Construction Conditions (Revised March 23, 2006)

2. PCTS Access and Additional Considerations for ESA Section 7 Consultations
(Revised March 10, 2015)

File: 1514-22.V
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Canaveral Air Force Station (CCAFS), and the USAF Vandenberg Air Force Base
(VAFB). All Falcon 9 and Falcon Heavy launches have payloads, including satellites,
experimental payloads, or SpaceX’s Dragon spacecraft (Dragon). Dragon is a free-flying
spacecraft designed to deliver cargo and people to orbiting destinations. SpaceX has two
versions of Dragon: Dragon-1 and Dragon-2. Dragon-1 is used for cargo missions to the
International Space Station (ISS), and Dragon-2 will eventually be used to transport
astronauts to the ISS. In time, SpaceX anticipates for all Dragon missions (cargo and
humans) to use the Dragon-2. After completing its mission to the ISS, the Dragon returns
to Earth and lands in the ocean. Under the program considered here, SpaceX is currently
evaluating Dragon landings and fairing recovery in the Atlantic Ocean, Gulf of Mexico,
and Pacific Ocean.

One of SpaceX’s goals under this program is to recover and reuse as much of the Falcon
rocket and associated parts in order to reduce the cost of launches. SpaceX’s first
successful landing of the Falcon 9 first stage booster occurred on December 21, 2015,
and was a major milestone toward SpaceX’s goal of fully recovering and reusing every
aspect of the rocket booster. SpaceX booster landings are becoming routine, meaning that
these large, complex boosters are rarely left to splash down in the ocean, break up, and
sink. SpaceX is also attempting to recover the payload fairings (nosecones) after
launches.

Consultation History

e On April 11,2016, NASA, the FAA, and USAF submitted a request for section 7
informal consultation to NOAA Fisheries’ Southeast Regional Office (SERO) for
the SpaceX and NASA launch and recovery activities occurring from the
Kennedy Space Center, the Cape Canaveral Air Force Station, and SpaceX Texas
Launch Complex near open ocean waters in the Atlantic Ocean and Gulf of
Mexico.

e On August 8, 2016, NMFS issued a concurrence letter for those proposed
activities (SER-2016-17894).

e Subsequent to concluding the 2016 consultation, SpaceX informed NASA and the
FAA that parafoils and parachutes associated with the payload fairings that
reenter the Earth’s atmosphere and land in the Atlantic Ocean after a launch might
not be fully recovered by SpaceX. The FAA also learned the parachutes
associated with other spacecraft (e.g., Dragon) reentry were not always recovered.
These aspects of the project were not considered in the 2016 consultation since it
was assumed all parachutes and parafoils would be fully recovered.

e In addition, since the 2016 consultation was completed, SpaceX determined
operations were also going to be conducted in the Pacific Ocean. The NMFS 2016
consultation did not consider operations in the Pacific Ocean.









similar drogue parachute as the Type 1 system but a larger and lighter parafoil than Type
1.

Table 1. Specifications of Type 1 and Type 2 Fairing Drogue Parachutes (FAA 2017)

Suspension Line Deployment Bag
Drogue Type Canopy Material  Area (ft) Material (ft?)*
Type 1 Nylon 63.59 Kevlar 28°
Type 2 Nylon 113 Kevlar 28¢

# The deployment bag is part of the drogue parachute assembly; the two components are connected.
® Spectra cloth with Kevlar webbing.

¢ Nylon cloth.

ft* = square feet

Table 2. Specifications of Type 1 and Type 2 Fairing Parafoils (FAA 2017)

Parafoil Type Canopy Material Area (ft) Suspension Line Length (ft)
Type 1 Nylon 1,782 42.6
Type 2 Nylon 3,000 50

ft = feet; ft> = square feet

The fairing and parafoil are recovered by a salvage ship that is stationed in a Range
Safety-designated safety zone near the anticipated splashdown area. The salvage ship is
able to locate the fairing using GPS data from mission control and strobe lights on the
fairing data recorders. Upon locating the fairing, a rigid-hulled inflatable boat is
launched. Crew hook rig lines to the fairing and connect a buoy to the parafoil, then
release the parafoil riser lines and secure it by placing it into a storage drum. However, if
sea or weather conditions are poor, recovery of the fairing and parafoil may be
unsuccessful.

Recovery of the drogue parachute assembly is attempted if the recovery team can get a
visual fix on the splashdown location. However, because the drogue parachute assembly
is deployed at a high altitude, it is difficult to locate. In addition, based on the size of the
assembly and the density of the material, the drogue parachute assembly becomes
saturated within approximately one minute of splashing down and begins to sink. This
makes recovering the drogue parachute assembly difficult and unlikely. However,
SpaceX is working on an engineering solution for recovery of the drogue parachute
assembly in future operations. They hope to have a solution developed in early 2018, but
the timing 1s uncertain.

The salvage ship returns to a private dock and the fairing is transported to a SpaceX
facility via truck. Once at a SpaceX facility, further post-flight processing ensures the
fairing is a source of information for continuous program improvement. If this system
proves to be effective, the parachute/parafoil system will be added to the second fairing
half in the future in order to enable recovery of the full payload fairing system.





































































Please direct questions regarding this letter to the NMFS Office of Protected Resources,
Ms. Jacqueline Meyer (301) 427-8492 or jacqueline.pearson-meyer(@noaa.gov.

Sincerely,

F‘}'(/Zaﬂuyn E. Tortorici
Chief. ESA Interagency Cooperation
Division Office of Protected Resources
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