From: Orms, Mary

To: Zee, Stacey (FAA)

Cc: Reyes, Ernesto; Winton, Bryan; Kendal Keyes

Subject: Comments on Written Re-Evaluation of the 2014 Final EIS for SpaceX Texas Launch Site
Date: Monday, March 2, 2020 1:35:22 PM

Attachments: Final WR Comment Letter 3-2-2019.pdf

Stacey,

Attached are our final comments on the WR. Thank for allowing us the extra time to
comment.

Mary
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Texas Coastal Ecological Services Field Office
4444 Corona Drive Suite 215,

Corpus Christi, Texas 78411
361/994-9005

In Reply Refer To:
FWS/R2/ES/02ETCC00-2012-F-0186

March 02, 2020

Ms. Stacey M. Zee

Office of Commercial Space Transportation
Federal Aviation Administration

800 Independence Ave., SW

Washington, DC 20591

Dear Ms. Zee:

This letter responds to the November 29, 2019, request for U.S. Fish and Wildlife Service
(Service) review of the Written Re-evaluation (WR) for Space Exploration Technologies’
(SpaceX) Texas Launch Site. The WR evaluates whether supplemental environmental analyses
are needed to support the Federal Aviation Administration (FAA) Office of Commercial Space
Transportation’s decision to issue launch licenses and/or experimental permits to SpaceX for
experimental test flights of a reusable suborbital launch vehicle from the Texas Launch Site in
Cameron County, Texas.

SpaceX’s experimental test program will develop new rockets called the Starship and Super
Heavy. The Starship will be tested and perform a suborbital space flight. The original Vertical
Launch Area (VLA) and Control Center Area infrastructure will also be modified. SpaceX
maintains that the modifications remain entirely within the property boundary analyzed
previously. SpaceX anticipates the three-phased test program would last 2-3 years. Phase 1
construction in the VLA included the initial build of a propellant farm and associated ground
equipment; development of an initial command control system; establishment of security and
safety systems; establishment of water storage for fire suppression (three aboveground tanks);
and construction of a small space vehicle pad for static fire tests and small hops. Additionally,
Phasel included the construction of a pad with concrete access roads and facilities to store and
transfer propellant. Liquid nitrogen propellant is stored in two vertical tanks approximately 30
feet tall. The command and control center area involves the use of the launch control centers,
falcon support building, ground tracking, antenna dishes, and solar panel farm and/or generators.
A building 200 feet by 100 feet and approximately 16 feet tall and two windbreaks and a tent
taller than 30 feet, would be used to manufacture, fabricate, and assemble the Starship and
spacecraft vehicle components. The tent is to be closed so light is not visible from outside. Road
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base was installed for parking next to the tent. Phase 1 is complete. Phase 2 construction
includes the necessary systems and equipment for higher hop tests. We are uncertain if Phase 2
construction is complete. The “hops” in Phase 1 and 2 are launches and would require a license,
permit or waiver issued from FAA. Phase 1 and 2 operations would include mission rehearsals
and static engine firing tests and would use up to 7,000 gallons of deluge water for fire
suppression during tests. SpaceX does not anticipate the water discharging offsite, nor
increasing lighting. Power is from a solar farm with non-reflective panels that are approximately
five feet tall. Phase 1 and 2 tests would inform Phase 3. Space X is unable to provide the FAA
adequate data and information regarding Phase 3 to enable the FAA to analyze the potential
environmental impacts. Therefore, the scope of the WR is limited to Phases 1 and 2.

FAA’s WR concluded that the contents of the 2014 Environmental Impact Statement (EIS)
remained current, substantially valid and that the issuance of a launch license or experimental
permit to conduct tests from the Texas Launch Site did not require a new Environmental
Assessment (EA) or EIS. The FAA made this decision based on the following: 1) there were no
substantial changes in the action that were relevant to environmental concerns, 2) data and
analysis in the previous EA or EIS were still valid, 3) there were no significant new
circumstances or information relevant to environmental concerns affecting the proposed action
or its impacts; and 4) pertinent conditions and requirements of the prior approval have been, or
will be, met in the current action.

A majority of the construction described in the WR has been completed and operations are
ongoing. We believe they warrant full evaluation of different effects than we analyzed
previously to National Wildlife Refuge Property or listed species. The Service provided written
comments on the WR on April 4, 2019. FAA responded to the comments, which are enclosed.
We believe our 2019 comments are still valid and have not been adequately addressed. The
Service has been in discussions with FAA and SpaceX over various project changes on site that
do not conform to the original project description, potential violations, and incidents resulting in
damages on refuge lands and excessive closure notices that affect public and scientific access to
the beach. The Service recommends a new National Environmental Policy Act (NEPA)
document (EIS or EA) and Biological Assessment (BA) be prepared and consultation reinitiated.
During a February 19, 2019, conference call FAA committed to reinitiating section 7
consultation and writing a new NEPA document. Below are issues and recommendations to
address in new analyses and documents.

Issues and Recommendations:

Construction

Much of the construction proposed in the WR has already occurred or ongoing. Buildings are
described but the details of lighting, parking, construction times, and anticipated traffic are not
clear and not comparable to the original consultation documents. Nighttime construction was
limited in the BO to two weeks during construction of pilings and nighttime launch activities.
There has been reported and documented construction at night that exceed those limits. A
schedule of nighttime construction should be included in the new EIS, EA or BA. We
recommend pre-construction and post construction surveys to verify that no impacts have
occurred to Refuge property or listed species or their habitats. Trash associated with SpaceX
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construction and operation has been identified on adjacent Refuge lands. Employee cars are
parked on both sides of Highway 4, along ditches and right-of-ways. We recommend the BA
assess those impacts and adhere to the conservation measures in the original BO or identify new
methods to alleviate impacts that may be occurring.

Road Closures

The EIS and BO identified a maximum of 180 hours of road closures annually. The Service
negotiated the 180 hours seeking to minimize disruption to the public accessing the beach,
fishing, birding, visiting the refuge, state park, and battlefield site. Additionally the Service
seeks to maintain predictable and regular scientific survey access.

In 2019, Space X reported 158 hours of road closures. The Service calculated overall disruption
to public access in excess of 1,000 hours in 2019. We recommend all agencies need to agree on
the method of record keeping, announcements, and cancellations and these details included or
appended to the revised NEPA documents. This process needs to be put into effect as soon as
possible to calculate 2020 hours of road closures.

The Service recommends that road closure announcements be provided to affected landowners 1-
2 weeks prior via email notification with the time range. These will count toward the 180 hours
allowed in the BO. Backup dates, as required by the Governor’s Office for the State of Texas,
will not count toward cumulative hours if cancelled within a minimum of 24-hour notice to
affected agencies and the public. We recommend the Cameron County Judge be briefed by FAA
or the Service on the established method of announcing and tracking closures.

Checkpoints

The Soft Checkpoint location for future road closures cannot be changed due to border security
needs. It is west of the Border Patrol’s Fort Brown Highway 4 Checkpoint. The Service
believes the Hard Checkpoint location could be adjusted to provide access to Massey Way Gun
Range users, even during road closures, as this was identified as a private landowner economic
hardship.

Hazardous Incidents and Contaminants

On February 28, 2020, a test rocket exploded during a nighttime firing and voicemail was left for
the Refuge Manager. Debris reportedly landed northwest of the launch site. Refuge staff will be
assessing explosion impacts to nesting birds and impacts from ATV use and then make
recommendations on the least impactful way to clear the debris field. On July 25, 2019, a burn
occurred after a rocket test. It occurred at approximately 11:30 pm and burned about 10 to 15
acres of Boca Chica State Park, a property owned by TPWD but managed by the Service. The
Refuge was not notified until the next day and by that time, the fire was smoldering and flared up
and had burned approximately 130 to 135 acres more. Fire engines had gone off road and had
gotten stuck causing damage to refuge lands. On August 2019, 6.2 acres were burned and debris
was scattered on Refuge lands. Firefighters were not allowed to enter the area for three hours
because of the type of fuel that was used. On April 22, 2019, SpaceX employees went off-road
and got a golf cart stuck in the tidal flats on Refuge land. They attempted to remove the golf cart
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and in doing so got an additional truck and forklift stuck in the same area. The Refuge was not
immediately contacted. Damage accrued to sensitive mudflats which provide shorebird habitat.

These types of incidents were not anticipated to this extent in the original BO because the
likelihood of it occurring on launching known vehicles, which we analyzed, was less than during
experimentation on new space crafts. Therefore, the Refuge proposes to establish a damage
assessment protocol to address any future spills, rocket fuel releases, launches/tests, fires,
explosions and debris cleanup. Natural resource damages thus far were negligible, but in the
event of a larger impact, a damage assessment protocol will be identified to FAA and SpaceX.
The protocol should be will be similar to that used to address oil and gas development impacts
on refuges in Texas and Louisiana.

The incidents that have occurred have not been during a migratory bird season. Therefore, large
flocks of migratory birds or listed species were not in the area. If a fire occurs during the
migratory season, impacts may be greater. SpaceX should strive to avoid or reduce the number
of testing/launches between March 15 and August 15 to avoid disturbance to nesting sea turtles
and shorebirds that utilize refuge areas immediately adjacent to the launch site.

The Service and TPWD should be allowed access to surrounding public lands to survey the
scene and document/record any observed environmental impacts (i.e., fire, explosion, sound
impacts, dead birds, other wildlife, etc.). SpaceX should also explore options to compensate the
Refuge and TPWD for damages caused by the two fires and two explosions. One possible
option is to contract the completion of the Cable Fence Project. The cables benefit SpaceX, the
public, and conservation of the area. In addition, plant, soil and water monitoring can be added to
track effects of the different fuel types and explosions.

Hiring of Law Enforcement and Biologist

SpaceX has agreed to hire one Refuge law enforcement staff through a reimbursable agreement.
Further negotiations regarding the 22% Administrative Fee should be resolved. Although
monitoring sites established in the general area may be of great learning experience for
undergraduate studies at the University of Texas at Brownsville, the pre-construction and
operational monitoring must follow peer-reviewed protocols. Protocols and monitoring should
be developed and monitoring conducted by experts within the field, as findings of the baseline
monitoring will lead to adaptive management decisions by the Service, SpaceX, and FAA.

During the original consultation, SpaceX agreed to hire two biologists. These biologist would be
Refuge-hired employees, located at the Refuge, and would monitor and collect data outlined in
the BO for the life of the project. The University of Texas at Brownsville was asked to do
preconstruction baseline studies until the biologists could be hired. The hiring of the biologist
has not occurred, because FAA states it was an agreement between the Refuge and SpaceX, not
FAA. Additional biological monitoring needs are necessary to collect vegetation data associated
with larger rocket engines and different fuel type associated with tests, launches and releases of
any kind. We recommend FAA reconsider funding the biologists as SpaceX proposed.
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Traffic and Speed

Additional Wildlife Crossing Signs and Reduced Speed limit signs are needed based on the
significant increase in daily traffic volume now occurring on Highway 4. Roadkill appears to
have increased and includes bobcats, tortoises, javelina, and white-tailed deer, along with a
variety of other species (feral pigs, birds, etc.) There have been over 150-200 vehicles at the
StarGate Building and SpaceX Launch Control Center area. The original EIS assessed only 30
to 130 personnel that would be at the site in the future. More construction is occurring on the
site. Impacts from vehicles have included parking along the road shoulder (some on the refuge),
trash and litter, and road-killed wildlife due to high volume vehicle traffic and vehicle speeds.
We recommend further discussion on conservation measures that could avoid or minimize the
risk of a potential take of an ocelot or jaguarundi, and possibly receiving take authorization for
the species.

Suggested Conservation Activities

SpaceX approached the Service for a list of possible conservation activities they could
implement for listed species. The Service would also like to collaborate with SpaceX to provide
multi-purpose information for the public. An increase in public visitation is occurring because of
the attraction to SpaceX. The Service seeks to take advantage of these new visitors to educate
them about natural resources, the Palmito Ranch Battle, and to offer information about SpaceX
activity. Another suggestion is funding or assistance in implementing recovery actions such as
additional nest platforms for the northern aplomado falcon and ocelot crossing signage. The
Service is interested in exploring other options with SpaceX if they would like to voluntarily
assist with such efforts.

The issues and recommendations above are ones that we have discussed frequently. We
recommend FAA thoroughly review the BO and compare it to the actions now proposed or being
implemented, address changes in development and operation of the site, assess impacts to
species and Refuge lands, note Plans that need updating, and review the Conservation Measures,
Reasonable and Prudent Measures and Terms and Conditions that SpaceX agreed to implement.

Thank you for reinitiating consultation and we look forward to working with you on the new EA,
EIS and/or BA. If you have any questions please contact Mary Orms at (361) 225-7315 or by
email at mary orms(@fws.gov.

Sincerely,

"C i DA B“ \.}&\\\k\

L e\ Charles Ardizzone
~ \‘\"ield Supervisor

Enclosure

cc: Bryan Winton, Santa Ana Refuge
Kendall Keyes, Texas Parks and Wildlife
Ernesto Reyes, Alamo ESFO
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In Reply Refer To:
02ETCC00-20 12-F -0186

April 3,2019

Stacey Zee

Federal Aviation Administration
800 independence Avenue SW
Washington, DC 20591

Dear Ms. Zee:

The U.S. Fish and Wildlife Service (Service) thanks you for the opportunity to provide comments on the
written re-evaluation (WR) of the 2014 Final Environmental Impact Statement for the Space Exploration
Technologies Corporation {SpaceX) Texas Launch Site. The 2014 action was the issuance of launch
licenses and/or experimental permits to authorize SpaceX to launch Falcon 9 and Falcon Heavy orbital
vertical launch vehicles and a variety of reusable suborbital launch vehicles. The Service issued a
Biological Opinion (BO) on December 18, 2013, to the FAA for the SpaceX license. The Federal Aviation
Administration (FAA) Office of Commercial Space Transportation WR evaluates whether the
development the Big Falcon Rocket (BFR) and the experimental test program of the Big Falcon Ship (BFS)
requires a supplemental environmental analysis to issue launch licenses and/or experimental permits to
SpaceX. The license would be to conduct experimental test flights of reusable suborbital launch vehicles
from SpaceX's private launch site located at Boca Chica, Cameron County, Texas.

FAA Response: Please refer to the updated WR we sent you on March 18, 2019. SpaceX
renamed BFS to “Starship” and BFR to “Super Heavy.” Super Heavy will eventually be the first
stage of the launch vehicle and Starship will be the second stage of the launch vehicle. SpaceX’s
current test program at Boca Chica involves testing a Starship prototype.

The test program would last 2-3 years and have three phases. The following table details each phase.
The total number of events shown in the table are for the entire test program.

Table 1. Phases of the Experimental Test Program

Test T::::_:s?f Description
Wet Dress 5-10 Verify ground systems and spacecraft by fueling the Ship.
Static Fire 5 Verify engine ignition and performance by conducting a
brief (few seconds) ignition of the Ship’s engines.

1





small Hops 3 Verlfy engine ignition and thrust to lift the Ship a few
centimeters off the ground.

Small Hops 3 Engine ignition and thrust to lift the Ship over 30 cm and up
to 150 m.

Medium Hops 3 Engine ignition and thrust to lift the Ship over 30 cm and up

to 3 km.

Suborbital 3 Launch up to 100 km, flip the Ship at high altitude, and

Space Flight conduct a reentry and landing.

The proposed experimental test program involves modifications to the vertical launch area (VLA) and
Control Center Area. The construction will be done in two phases within the property boundary and the
same project area analyzed in the 2014 EIS. Phase 1 construction in the VLA is ongoing and includes the
initial build of the propellant farms and associated ground equipment. Phase 2 construction includes the
necessary systems and equipment for higher BFS hop tests.

The FAA did not issue a launch license and/or experimental permit, but opted to waive the need for
SpaceX to obtain a launch license and/or permit to conduct the currently proposed actions. The waiver,
a federal action, is limited to: 1) loading and unloading fuel test; 2) spin test; and 3) minihops. The total
number of events, in Phases 1 and 2 that can occur within that waiver, over the 2-3 years timeframe is
listed in Table 1. Phase 3 would require another WR and analysis.

FAA Response: Please note that the table you included above is missing a column identifying the
phase (refer to the WR sent to you on March 18, 2019). Phase 1 includes wet dress rehearsals,
static fires, and small hops. Phase 2 includes small and medium hops.

The FAA issued a waiver to SpaceX for tethered Starship hop tests. Since starting the Starship
tests in March 2019, SpaceX has conducted five wet dress rehearsals, two static fires, and one
small hop.

The FAA WR concluded that the issuance of launch licenses and/or experimental permits to SpaceX to
conduct BFS tests conformed to the prior environmental documentation, that the data contained in the
2014 EIS remain substantially valid, there were no significant environmental changes, and that all
pertinent conditions and requirements of the prior approval have been met or will be met in the current
action. Therefore, a supplemental EIS or new environmental document was not necessary.

General Comments:

The 2014 EIS for the Falcon 9 launches described three types of launch licenses and experimental
permits to operate reusable orbital and suborbital launch vehicles:

Launch-Specific License -"authorizes a licensee to conduct one or more launches, having the
same launch parameters, of one type of launch vehicle from one launch site" (14 CFR §415.3[a]).
A licensee's authorization to launch terminates upon completion of all launches authorized by
the license or the expiration date stated in the license, whichever occurs first.

Launch Operator License - "authorizes a licensee to conduct launches from one launch site,
within a range of launch parameters, of launch vehicles from the same family of vehicles
transporting specified classes of payloads" (14 CFR §415.3 [b }). A launch operator license
remains in effect for five years from the date of issuance.





e Experimental Permit - "authorizes launch and reentry of a reusable suborbital rocket" (14
CFR§437.7). An experimental permit lasts for one year from the date issued.

The EIS did not analyze the potential for a waiver to be issued to SpaceX for their Falcon 9 launches, nor
is it mentioned in the WR for the Phase 1 and Phase 2 scheduled events. It appears the federal action
changed from providing a license or experimental permit for SpaceX to launch Falcon 9 rockets into orbit
and/or other various suborbital rockets providing a waiver for BFS tests. The Service requests an
explanation of the use of a waiver instead of a license or experimental permit.

FAA Response: SpaceX applied for a waiver to a license and, after reviewing the application, the
FAA granted the waiver under 14 CFR Part 404.5. The waiver states that SpaceX must comply
with all applicable local, state, and federal laws, as well as any applicable agreements or
requirements. During Starship tests in March and April 2019, SpaceX closed a section of
Highway 4 and Boca Chica Beach to ensure public safety.

In accordance with Paragraph 9-2.c of FAA Order 1050.1F, the preparation of a new or supplemental EIS
is not necessary when the following can be documented:

1. The proposed action conforms to pians or projects for which a prior EA and FONSI have been
issued or a prior EIS has been filed and there are no substantial changes in the action that are
relevant to environmental concerns;

2. Data and analyses contained in the previous EA and FONSI or EIS are still substantially valid and
there are no significant new circumstances or information relevant to environmental concerns
and bearing on the proposed action or its impacts; and

3. Pertinent conditions and requirements of the prior approval have been, or will be, met in the
current action.

The FAA contends that the mission has changed, but the proposed action of issuing a license and/or
experimental permit has not changed. Additionally FAA states that: all construction and activities will be
within the same footprint; pertinent requirements will be met in the current action; there have been no
substantial changes to the EIS; and no significant new circumstances or information relative to
environmental concerns therefore, the FAA states a new supplemental EIS is not needed.

The Service agrees the mission has changed and construction and activities will occur within the
boundaries already analyzed under the 2014 EIS and 2013 BO. However, changes in how construction
and closures are being conducted are not being followed as outlined in the BO and may be impacting
listed species beyond what was originally analyzed. The Service has contacted FAA and SpaceX, via
emails, regarding noncompliance; but resolution has not occurred. Therefore, the Service requests,
closures and testing events cease until noncompliance issues are resolved.

FAA Response: SpaceX apologizes for not complying with the BO’s process for notification in
advance of a closure. SpaceX has completed the first round of tests in Phase 1 and is not
planning a closure within the next 2 weeks. SpaceX and the FAA are committed to complying
with the BO’s approximate 2-week notice of a closure.

The BO is a legally binding document between FAA/SpaceX and the Service. FAA/SpaceX have stated
they will follow the BO. Many project aspects have changed and therefore, the BO should be amended
to reflect the current proposed action and activities to occur under that waiver. Various measures under
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the May 13, 2014, amendment have not been completed and should be addressed in the next
amendment (enclosed) and annual report.

FAA Response: The FAA emailed a letter to the Service on November 5, 2018 to provide an
update on Consultation Number 02ETCC00-2012-F-0186. The letter provided a brief
consultation history and an overview of SpaceX’s planned Starship test program, including a
description of the Starship, updates to construction, and an effects analysis. SpaceX also
provided the Service (via email on December 4, 2018) with Google Earth KMZ files showing the
planned infrastructure footprint and previously mapped vegetation (including piping plover
habitat). In the November 2018 letter, the FAA concluded that the proposed changes to
SpaceX’s Texas Launch Site would not 1) cause effects to ESA-listed species or critical habitat in a
manner or to an extent not considered in the BO or 2) result in an increase in the amount of
take of ESA-listed species and critical habitat provided in the Service’s incidental take statement.
The FAA welcomed feedback from the Service but never received any. The Service has had
several months to revise the BO accordingly and/or conduct further consultation with the FAA
based on the information we provided.

The FAA is aware of the file the Service refers to as the “BO Amendment.” However, the FAA
was never involved in the development of the amendment. It is the FAA’s understanding that
this file was a negotiation between SpaceX (Steve Davis) and the Refuge and was never
executed. Thus, as it pertains to ESA compliance, the FAA is using the BO executed on December
18, 2013.

The FAA is aware of another document—titled “Reimbursable Funding and Donation Agreement
between U.S. Fish and Wildlife Service, South Texas Refuge Complex and Space Exploration
Technologies Corp. to Accommodate Commercial Spacecraft Launches from the SpaceX Texas
Launch Site” —which was executed by Steve Davis on September 11, 2015 and the Service
(Aaron M. Archibeque) on August 11, 2015. Please note that Matt Thompson of SpaceX
provided Mary Orms a follow-up copy of the Reimbursable agreement on April 4, 2019. The FAA
has no involvement in this agreement.

Specific Comments:

Page 4, WR, Table 1, Phase 1, Wet Dress, 5-10 events, verify ground systems and spacecraft by fueling
the BFS.

Comment: There have been 13 days of closures or proposed closures between March 20 and April 1,
2019. If the total number of events in Table 1 are for the entire test program (2-3 years) and do not
represent a number of monthly or annual operations it would appear that if a test was done each of the
13 days then the 5-10 events on the table, planned over 2-3 years has been exceeded. The EIS and BO
analyzed a closure of up to 15 hours. Closures impact federal refuge and state park attendance, and
interfere with daily sea turtle patrols, being conducted by Sea Turtle, Inc. in an effort to locate nesting
sea turtles and secure eggs for hatching. Many of the turtles are daytime nesters. It also interferes with
monitoring of birds and plants making it difficult to analyze the pre and post effects of the closures and
wet dress activities.

Small hops vs medium hops include low-altitude and higher-altitude test that range from 500 meters
(1,650 feet) meters to 5,000 meters (16,500 feet) for an overall time length of 1.5 to 6 minutes each and

4





usually run approximately 3 times a week. For clarification, will 3 small hop events occurring 3 times a
week, increase the number of events and the length of time a closure will occur?

FAA Response: Although the number of closures has exceed the number of tests identified in
the table above, SpaceX did not conduct a test during each of closures. The table includes an
estimated 5-10 wet dress rehearsals, 5 static fires, and 3 small hops for Phase 1 operations.
SpaceX will not exceed these estimated numbers. Of the closures that occurred, each was
limited to a maximum of 8 hours.

No, SpaceX estimates a total of 3 small hops will be performed during Phase 1 of the test
program, as shown in the table.

Page 5, WR, Phase 1 Construction 2"d paragraph "This is the same area that was stabilized for
construction via the surcharging project conducted in 2016"

Comment: Does the surcharging project refer to the pilings discussed in the EIS and BO that were to be
completed in 2 weeks? That was a one time nighttime construction with associated noise and lighting
that was only to occur during the two weeks of concrete pouring.

FAA Response: No, the surcharging project started in 2016 and was completed the same year.
The surcharging project was needed to stabilize the substrate at the VLA. SpaceX has not used
any pilings to date at the launch site.

Page 7, WR, 1st paragraph "The BFS test program would involve use of launch control centers, Falcon
support building, emergency services building, ground tracking antenna dishes and solar farm."

Comment: The antenna dishes have been installed and can be used to communicate between the
Control Center and the VLA. Are these dishes currently licensed and functioning or does the Federal
Communications Commission require a license?

FAA Response: Yes, the antennas are functioning and are operated in accordance with SpaceX’s
license from the Federal Communications Commission.

Page 8, WR, 1st paragraph "The tent would be installed in the location of the proposed support
buildings mentioned in the 2014 EIS. The tent would be used to house welding and fabrication
activities needed for structures at the VLA....Work activities inside the tent would occur at night and
therefore require lighting"

Comment: The EIS and the BO state there would not be any night construction except for the 2-week
period when pilings were to be installed. Night construction should cease and there should not be any
lighting visible over the dunes during sea turtle season (March 15 to October 1st). Inspections should be
occurring to ensure lights, security and parking follow the guidelines set in the Conservation Measures
of the BO.

FAA Response: SpaceX is avoiding nighttime activity as much as possible. Some nighttime

activity has occurred in order to meet project requirements. The tent lighting is being minimized
to the greatest extent possible. The tent is located approximately two miles from the beach and
is not visible from the beach. SpaceX has been conducting periodic inspections of the facilities to
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ensure that all required turtle related lighting mitigations are in place. These include the mobile
fixtures, filters, orientation, and shielding, and also the use of appropriate permanent light
fixtures. According to SpaceX, no lights are discernable from the beach.

Page 9, Table 3. Phase 2 Commodities

Quantity Description
302 cubic feet Ship purges/pneumatics
2 tanks: Ship pneumatics
302 cubic feet
450 cubic feet

Two tanks: Propellant densification/Gaseous Nitrogen
16,000 gallons Recharge/Densification

60,000 gallons

1550 cubic feet Ship Oxygen Tank Press

1040 cubic feet Ship Methane Tank Press

Comment: The type of fuel has changed from the original EIS and the BO should be amended to reflect
that change.

FAA Response: The FAA provided this information in the ESA letter sent to the Service on
November 5, 2018.

Page 10, WR, Affected Environment, Paragraph 2 "SpaceX installed a solar farm on Parcel 2."

Comment: Texas Parks and Wildlife commented that solar arrays can have a "lake effect,”" and cause

birds and their insect prey to mistake a reflective solar facility for a water body. SpaceX committed to
installing non-reflective solar panels and it is important they were installed to limit migratory and/or

listed bird species from being potentially impacted.

FAA Response: SpaceX installed non-reflective panels.

Page 11, WR, Re-evaluation of Environmental Consequences "The FAA does not believe the tent
would cause effects to species listed under the Endangered Species Act (ESA) in a manner not
considered in the Biological Opinion and not increase the amount of take"

Comment: A tent or building is now onsite at the VLA and appears to be a storage area for equipment
and materials; however it is open on both ends and emanates light from inside and out in addition to
other construction lighting at night. Lighting was not to occur onsite except during one or two nighttime
launches, which SpaceX states will no longer occur. It is sea turtle nesting season and nighttime
construction could cause additional impacts to sea turtles that were not considered in the EIS or BO.

FAA Response: Please note that the temporary tent structure is located at the control center
area (approximately two miles from the beach), not the VLA. The tent structure is now closed on
all sides. SpaceX enclosed the tent prior to the start of sea turtle nesting season.

Page 12, WR, Biological Resources (including Fish, Wildlife, and Plants) The FAA and SpaceX are
committed to implementing the conservation measures and terms and conditions outlined in the BO
to minimize potential effects to ESA-listed species and critical habitat. Any license or permit issued by





the FAA to SpaceX for operations at the Texas Launch Site will include a term and condition for
environmental compliance."

Comment: FAA and SpaceX have been informed that they are out of compliance with the BO. The FAA
and SpaceX have not coordinated with various agencies as outlined in the BO, 14 Days prior to closures.
Instead, they continue to have continuous day after day closures, potentially exceeding their 2-3 year
total number of events. Nighttime construction is also potentially illuminating the beach during sea
turtle season and increasing the risk of "take" not anticipated or covered in the BO.

FAA Response: Please refer to our responses above on this topic.

Page 18, WR, Visual Effects (including Light Emissions) "The 2014 EIS determined construction
activities would impact the visual environment of residents of Boca Chica Village and travelers on
State Highway 4, but the impacts would be intermittent, temporary, and minimized through SpaceX's
Lighting Management Plan.... The amount of nighttime lighting at the VLA would be less. Aside from
the methane flare, SpaceX is not planning to have nighttime lighting at the VLA."

Comment: Since the new program began, Boca Chica residents have reported that the lighting is
continuous throughout the night. A picture on SPACENEWS30 Texas on December 24, 2018, by Jeff
Foust shows the BFS being built, at night, with bright equipment lights lighting up the night sky.

FAA Response: SpaceX has and is avoiding nighttime activity as much as possible. SpaceX does
not believe take of a listed species has occurred during the nighttime activity to-date. No take
has been reported to the FAA. As stated above, SpaceX has been conducting periodic
inspections of the facilities to ensure that all required turtle related lighting mitigations are in
place. These include the mobile fixtures, filters, orientation, and shielding, and also the use of
appropriate permanent light fixtures. According to SpaceX, no lights are discernable from the
beach.

The following comments address the BO:

Page 2, "Construction Activities, Construction of the launch and control center facilities is expected to
be complete within 24 months. Most construction will occur during the hours of 8 a.m. to 5 p.m.,,
Monday through Friday. Night construction will occur for approximately 2 weeks during concrete
pouring and approximately 2 weeks for pile driving."

Comment: Construction is occurring during the night, which is not in compliance of the BO. This poses a
greater risk on listed species.

FAA Response: Please refer to our responses above on this topic.

Page 2, Launch Area, "The proposed vertical launch area will occupy 20 of the 56.5 acres owned or
leased by SpaceX."

Comment: The BO should be amended to include the current number of acres occupied.

FAA Response: The infrastructure at the VLA occupies approximately eight acres.





Page 2, "Pilings will be driven to construct the larger facilities that support heavy loads. Staging areas
will occur within proposed project boundaries and no additional areas will be needed. Facilities within
the launch area will include the integration and processing hangar (hangar), launch pad, launch stand
with flame duct, water tower, deluge water retention basin, propellant storage and handling areas,
workshop and office area, parts storage warehouse, roads, parking areas, fencing, security gates, and
utilities (Figure 5 and 6)."

Comment: The BO should be amended to reflect current facilities to be constructed and operated.

FAA Response: The FAA provided this information in the ESA letter sent to the Service on
November 5, 2018.

Page 2 and 3, "There are four primary areas: liquid oxygen (LOX), rocket propellant-1 (RP-1), helium,
and nitrogen. Each area will include storage tanks or vessels, containment area, fluid pumps, gas
vaporizers, and other components necessary to control fuel flow to the launch vehicle."

Comment: An amended BO needs to analyze the change in fuel type and storage location.

FAA Response: The FAA provided this information in the ESA letter sent to the Service on
November 5, 2018.

Page 3, Access Roads and Infrastructure, "Roads and utilities will provide access, power, data, and
water to the facilities within the vertical launch area. Approximately 2.45 acres will be parking and
road area. Parking for the launch area and the control area will accommodate up to 250 personnel.
Roads will be constructed of concrete or asphalt. The perimeter access road would be dirt/gravel. The
area will also include exterior lighting, security fences, and gates."

Comment: The BO should be amended to reflect total parking and road area, number of personnel
expected, and where lighting will occur if different from what has been described above.

FAA Response: Please refer to our November 2018 letter for an updated description of the
infrastructure at the VLA. The infrastructure at the VLA occupies approximately eight acres.
SpaceX still anticipates many parking locations at the control center area.

Page 3, Access Roads and Infrastructure, "Primary power for the vertical launch area would be
provided by commercial power from the control center area, located approximately 2 miles west, to
the vertical launch area."

Comment: We understood the area would be powered by the solar array. What changed?

FAA Response: SpaceX plans to transition to solar power only in the future, hence the
installation of the solar array. Auxiliary power currently is needed during critical operations.

Page 3, Access Roads and Infrastructure, "Potable water will either be delivered by truck to a holding
tank at the vertical launch area or pumped from a well on the property. The septic system would
consist of a mobile above ground processing unit and holding tank."

Comment: Please update information for the BO amendment as to how potable water and the septic
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system are handled.
FAA Response: SpaceX says this BO text remains accurate.

Page 3, Facility Security, "Two 6-foot tall perimeter chain-link fences will be erected around the
vertical launch area and will enclose approximately 20 acres. The two fences will be approximately 10
feet apart with a 7-foot wide dirt access road inside the inner fence for security patrols. The outside
perimeter fence will include a sensor system to detect unauthorized access. The control center will
maintain 24 hour monitoring of all security systems."

Comment: We understand there will be a security fence, with lights, but will there still be a double fence
where security guards will drive around the perimeter? Please update the section.

FAA Response: SpaceX'’s current plans do not include a double fence; however, another fence is
possible in the future. Please also note that the launch site is located in an area that the U.S.
Department of Homeland Security (DHS) has identified for border fencing. SpaceX is working
with DHS representatives in South Texas to ensure the border fencing does not eliminate
SpaceX’s use of its launch site. To date, DHS representatives have indicated that they may be
able to accept SpaceX'’s approach to fencing the area and connect SpaceX'’s fencing to the fence
that DHS builds. To facilitate a mutually acceptable outcome, SpaceX has delayed progress with
its fencing and is analyzing fencing options that will accommodate DHS concerns.

Page 3, Facility Security, "Lighting will be positioned to illuminate the perimeter and a zone leading up
to the controlled areas in hours of darkness. All building exterior lights will be lit from dusk to dawn."

Comment: Will there building exterior lights from dusk to dawn?
FAA Response: Yes, it is certainly possible. Please refer to the Facility Design and Lighting
Management Plan that we distributed to you for review on November 20, 2018, and March 18,
2019.

Page 4, Control Center Area.

Comment: Please update changed portions of this section for the BO amendment.

FAA Response: The FAA provided this information in the ESA letter sent to the Service on
November 5, 2018.

Page 4, Control Center Area, "The Dragon capsule, a satellite, typically uses hydrazine, a different fuel
than the launch vehicle."

Comment: Please let us know if reference to the Dragon capsule should be removed, as it will not be
part of the project any longer.

FAA Response: SpaceX is not planning to launch Dragon from the launch site. Therefore, you can
remove it from the BO.

Page 5, Project Operations, Falcon 9 and Falcon Heavy launches will have commercial payloads,
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satellites, experimental payloads, or a capsule, such as the SpaceX Dragon capsule. SpaceX may also
launch smaller suborbital launch vehicles with all launch trajectories to the east and over the Gulf of
Mexico. SpaceX proposes up to 12 launch operations per year through 2025, within a few days or
weeks of payload arrival at the launch site. Launch operations could include Falcon 9 launches, a
maximum of two Falcon Heavy launches, and associated pre-flight activities such as mission
rehearsals and static fire engine tests."

Comment: Please update to reflect that there are no launches planned under this waiver, phase 1 and 2,
and there are no longer 12 planned launches. Additionally, please update Launch vehicles, Payloads, and
Propellant, Gas, Fuel, Oil, and Solvent Storage Areas sections.

FAA Response: Please refer to our November 2018 ESA letter for a description of planned
construction and launch operations at the VLA. SpaceX no longer plans to conduct Falcon
launches at the launch site.

Page 6, Pre-Launch Activities, "Wet dress rehearsals will require restricted access in the immediate
vicinity of the vertical launch area and control center area. In addition SpaceX may conduct static
fires. Static fires are identical to wet dress rehearsals except engines ignite for approximately 2
seconds then shut down. Static testing may last up to three hours.

Approximately 2 weeks in advance of a launch operation with restricted public access (i.e., actual
launch, wet dress rehearsal, or static fire engine test), FAA/SpaceX will coordinate with the Cameron
County Commissioner's Court, Secretariat of Communications and Transportation- Mexico, U.S. Coast
Guard (USCG}, Houston Air Route Traffic Control Center {ARTCC), Texas Parks and Wildlife Department
(TPWD), National Park Service {NPS), the Service's Lower Rio Grande Valley NWR and Ecological
Services Office, National Marine Fisheries Service, and Customs and Border Patrol regarding launch
activities and ensure public safety. This will allow for the issuance of a Notice to Mariners (NOTMARs)
and Notice to Airmen (NOTAMs). Approximately 3-6 days prior to a launch operation with restricted
public access, the public would be notified of the upcoming launch operation and security closure
through local media and through the use of NOTMARs and NOTAMs. The notices will include the
proposed date, the expected closure time and a backup closure date and time."

Comment: This coordination has not occurred for any of the closures that were scheduled by SpaceX
and Cameron County and does not comply with the BO. The Service and other agencies need sufficient
time to prepare for the closures and coordinate ongoing activities and/or monitoring with SpaceX. We
request that no further closures be scheduled until this coordination is complete. We have received a
list of contacts from SpaceX that is missing many of the agencies listed above. Please update and correct
the list. In addition, please add Ernesto Reyes, U.S. Fish and Wildlife Service ES, Texas Parks and Wildlife
Game Wardens, and Cameron County Parks and remove Ted Hollingsworth since he is retired. We will
forward the notices to our Law Enforcement.

FAA Response: Please refer to our responses above regarding closure notification. We are
creating a closure notification list for review by the Service. Additionally, SpaceX is working with
each stakeholder to ensure they have the correct contact(s). The list will be periodically updated
as needed.

Page 7, Security Plan Implementation, "Launch operation day activities will include securing the safety
zone at least 6 hours prior to a launch operation. Personnel will restrict access to unauthorized
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persons at the soft checkpoint on SH4, just west of the U.S. Customs and Border Protection checkpoint
(approximately 14-16 miles west of the SH 4 terminus at Boca Chica Beach), and the hard checkpoint
just west of the control center, approximately 1.5 miles from the coast near Massey Road. Boca Chica
beach will be temporarily closed from the Brownsville Ship Channel south to the U.S./Mexico border
on the Gulf side for up to 15 hours."

Comment: Closures were intended to be for launches of Falcon 9s. There were some scheduled dry and
wet dress dates; however, there seems to be a disconnect on how many and how often these closures
are being handled now. Additionally, the checkpoint was moved during the March 20-21 closure. This
checkpoint location was agreed upon by ali entities to reduce the potential impact on refuge lands. The
checkpoint location should not be moved without consulting the Service and Refuge staff.

FAA Response: SpaceX required multiple closures for this initial round of testing because SpaceX
was unable to execute a test during each closure. Thus, SpaceX requested additional closures
until they were able to complete the tests.

Despite the agreed upon traffic control plan, Texas Department of Transportation (TxDOT)
directed Cameron County on where to place the checkpoint. SpaceX contacted Cameron County
Engineering and requested that the checkpoint be moved. Cameron County coordinated with
TxDOT in order to move the checkpoint to the correct location.

Page 7, Security Plan Implementation, "FAA/SpaceX will develop a plan in coordination with Padre
Island National Seashore (PAIS), Sea Turtle Coordinator or Sea Turtle Inc, (STI) to notify and allow sea
turtle patrollers to survey the beach for sea turtle and sea turtle nests once the beach is closed to the
public and prior to the beach security patrols and also prior to the beach being reopened to the public
after a launch."”

Comment: Sea turtle season is March 15 to October 1. This is the time sea turtles come up on the beach
and lay their eggs and return to the water. Nest are located and the eggs are removed for secure
hatching. Sea turtles nest during the day and a few at night, therefore, it is important that the patrols
get out on'the beach before and after closures to look for signs of nesting. FAA and SpaceX should be
coordinating with PAIS or STI to allow for patrols as described above to occur. PAIS and STI patrol the
beaches during peak season, April to June. If activities and closures are to occur in March, July, August or
September FAA/SpaceX is responsible contracting with an experienced and certified sea turtle patroller
to conduct surveys. Recent closures have delayed STI training of interns. STI now has a tentative date of
April 8" for training and beginning daily patrols.

FAA Response: Per the “Active Construction Species Monitoring Plan” (August 19, 2016), SpaceX
is coordinating directly with STl and will ensure patrols are conducted.

Page 8, Personnel levels, On average, beginning in 2016, it is expected 30 full-time SpaceX
employees/contractors will be present at the launch area and control center. They will work a single
shift, between the hours of 8:00a.m. to 5:00p.m... Average personnel levels are expected to rise from
30 to 130 and the maximum levels during a launch from 130 to 250 employees onsite between 2016
and 2025.

Comment: Is this still accurate? Please provide updates for the BO amendment.
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FAA Response: According to SpaceX, average personnel levels range from 30-100. Maximum
levels during launch operations is expected around 150 personnel.

Page 8, Conservation Measures.

Comment: All plans should be reviewed and updated to fit the current activity and submitted to the
Service for review. FAA has submitted annual reports, and addressed some of the measures in those
reports. However, FAA and SpaceX should review the conservation measures and revise to reflect the
most current activities authorized under this waiver.

FAA Response: SpaceX has updated and is in the process of updating the various plans
mentioned in the BO, including the Facility Design and Lighting Management Plan, Emergency
Action Plan, Hazardous Materials Emergency Response Plan, Hurricane Preparation Plan, and
Stormwater Pollution Prevention Plan. Those plans requiring review by the Service will be
submitted to the Service. For example, we submitted an updated Facility Design and Lighting
Management Plan—that includes the updated Starship project—to you for review in November
2018 and March 2019. We will be submitting updates to other plans in the near future.

Comments addressing the May 13, 2014, amendment to the BO.

Comment: The BO was issued to FAA December 18,2013, and amended in 2014 to cover SpaceX
proposed changes. SpaceX submitted mitigation proposals that they were willing to commit to
implementing. The agreed upon changes that have not been implemented by FAA/SpaceX are
highlighted in yellow. The Service was agreeable to the land acquisition but did not want to set a
number of acres to be acquired because of the difficulty SpaceX may have finding sufficient land.

The most important change was SpaceX’s commitment to fund three positions. The newly hired
biologist were to assume all monitoring bird and vegetation plans developed and currently being
undertaken by the University of Texas Rio Grande Valley at Brownsville. The positions have never been
funded by SpaceX.

Under the Reasonable and Prudent Measures FAA/SpaceX agreed on additional measures to avoid
impacts to listed species and refuge lands. The measures were to be addressed in six separate plans to
be prepared later. The Plans were submitted and approved, but need additional review and updating to
address the current testing program. Annual reports have been submitted by FAA, as required in the BO,
but not all measures have been addressed.

Under the Terms and Conditions, the Lower Rio Grande Valley Refuge and SpaceX reviewed the updated
measures in more detail and signed below each measure to commit to the changes. The BO amendment
is enclosed for reference. We highlight the proposals not completed.

FAA Response: Please refer to our response above regarding the “BO Amendment.”

This concludes the Services comments on the WR and the BO. If you have any questions please contact
Mary Orms at (361) 225-7315 or by email mary orms@fws.gov.

Sincerely,
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Charles Ardizzone
Field Supervisor

cc:
Bryan Winton, LRGV NWR

Rob Jess, LRGV NWR

Sonny Perez, LRGVY NWR
Emesto Reyes, USFWS

Kendall Keyes, TPWD

Mark Spier, NPS

Alejandro Rodriguez, USFWS, LE

enclosures
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