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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.

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 Big Falcon Ship Experimental Test Program

Total # of .
Test Events® 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.

Verify engine ignition and thrust to lift the Ship a few
centimeters off the ground.

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

Small Hops 3

Small Hops 3
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Medium Hops 3 E)n;;llr(l; ignition and thrust to lift the Ship over 30 cm and up
Suborbital 3 Launch up to 100 km, flip the Shib 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.

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:

e 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.

e 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
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tests. The Service requests an explanation of the use of a waiver instead of a license or
experimental permit.

In accordance with Paragraph 9-2.cof 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 plans 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.

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 the May 13, 2014, amendment have not been completed and
should be addressed in the next amendment (enclosed) and annual report.

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





Ms. Zee 4

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 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?

Page 5, WR, Phase 1 Construction 2" 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.

Page 7, WR, 1% 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?

Page 8, WR, 1% 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 1%).
Inspections should be occurring to ensure lights, security and parking follow the guidelines set in
the Conservation Measures of the BO.

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

Page 10, WR, Affected Environment, Paragraph 2 “SpaceX installed a solar farm on Parcel
2"7

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.

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
amanner not considerd 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.

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.

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,
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by Jeff Foust shows the BFS being built, at night, with bright equipment lights lighting up the
night sky.

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 S 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.

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.

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 warchouse, roads, parking areas, fencing, security gates, and utilities (Figure S and
6).”

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

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.

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.”
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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.

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?

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 system are handled.

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.

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?

Page 4, Control Center Area.

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

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.

Page 5, Project Operations, Falcon 9 and Falcon Heavy launches will have commercial
payloads, satellites, experimental payloads, or a capsule, such as the SpaceX Dragon
capsule. SpaceX may also launch smaller suborbital launch vehicles with all launch
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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.

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.

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 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
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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 all entities to reduce the
potential impact on refuge lands. The checkpoint location should not be moved without
consulting the Service and Refuge staff.

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,
(STT) 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.

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 8:00 a.m. to 5:00 p.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.

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.

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
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commit to implementing. The agreed upon changes that have not been implemented by
FAA/SpaceX are hightlighted 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.

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,

Charles Ardizzone
Field Supervisor

cc:

Bryan Winton, LRGV NWR

Rob Jess, LRGV NWR

Sonny Perez, LRGV NWR
Ernesto Reyes, USFWS

Kendall Keyes, TPWD

Mark Spier, NPS

Alejandro Rodriguez, USFWS, LE

enclosures





May 13, 2014

A decision of concurrence or non-concurrence is requested in regard to mitigation measures
resulting from potential impacts upon the natural resources of STRC from the proposed
Space X Launch Pad & Facility, located near Brownsville, Texas. These mitigation
measures are a result of possible impacts to 50 acres of direct impact and approximately
1580 acres of indirect impacts to Service lands.

Please reference congressional briefing document "Proposed Space X Port surrounded by South
Texas Refuge Complex (STRC)" for key points, background and current status.

Mitigation Proposals

* Space X to fund 2 FTE biologists (in licu of LEQ's) to monitor uplands and
species. ( 1 GS -401/486 9/11/12 and 1 GS-401/486 7/9/11)

*  Space X will fund 1 Law Enforcement Officer to be utilized as a coordinator between
the STRC Project Leader and security representatives of Space X (1 GS 1801 /11)

* Space X will reimburse all time for LEO's of STRC when needed pre/during/post
launch times

* Space X will reimburse all time for firefighters of STRC when needed pre/during/ post
launch times

* Space X will acquire ~592 parcels(~ 300 acres) surrounding launch site and other lands
west of launch facility and donate to FWS; (the preference of Space X is to work with
one land owner, i.e. USFWS).

* Minor sections of fence to be installed on Roadway 4 to further control and
restrict access from public to FWS sensitive lands as needed

* Soft closure site moved further away from Space X launch site to west of Border
Patrol check station. This meets the needs of all parties including FWS and further
protects potentially affected lands

»  Other potential land acquisitions may be acquired by Space X and donated to FWS

Specifics of the Proposed Positions

Space X agrees to fund three positions (2 biologists & 1 LEO) for the duration of Space X at
this site- in essence Space X states the Brownsville, Texas Launch Facility & Pad is expected
to have a life span of 30 years or more.

The two Biologists positions will report to the refuge manager of the Lower Rio Grande Valley
Refuge but will be located at either the Laguna Atascosa NWR office or at the Space X office
space near Boca Chica, Texas. They will be no supervisory oversight

of these positions by Space X. The positions are to be used to meet the biological mitigation
objectives and protocols as required by FWS for the Boca Chica site.

Any support equipment for the biological positions will be funded through Space X (with
exception to vehicle support).





The one Law Enforcement Officer (LEO) will serve as a coordinator between the Project Leader
of STRC and the Security Specialists of Space X. This will require periodic times dedicated to the
task force, especially prior to rocket launches. The position will serve

as the Service representative on the security task force for the refuge complex. The task force

will be led by Space X with representatives from all federal, state, local municipal law
enforcement agencies represented to ensure all resources of the affected area are protected prior
to, during and post, launch events. There will be no supervisory oversight of this position by
Space X as it will serve as a point of contact only relative to Service lands. During non-launch
events, the LEO will patrol the STRC's Boca Chica and Bahia Grande units only unless
authorized by the STRC Project Leader.

All support equipment for the law enforcement position will be funded through FWS.
Reasonable and Prudent Measures

As part of the project description, the FAA/Space X has agreed on voluntary measures to
avoid and minimize impacts to the ocelot, jaguarundi, falcon, piping plover, red knot and sea
turtles. The Service believes the following reasonable and prudent measures are necessary and
appropriate to minimize the impact of incidental take on these species and assist the Service in
improving methods to minimize impacts of incidental take.

I. Coordinate efforts with the Service's ocelot/jaguarundi lead biologist to protect and
preserve ocelot and jaguarundi habitat.

2. Establish a protocol to notify the Service of direct take of an ocelot, jaguarundi, or

falcon.

Coordinate efforts to increase northern aplomado nest sites.

Coordinate efforts with refuge staff to reduce impacts to refuge lands.

Submit a detailed Security Plan.

Submit a detailed Sea Turtle Monitoring Plan.

Submit a detailed Bird Monitoring Plan.

Submit a detailed Vegetation Monitoring Plan.

Submit a detailed Stormwater Monitoring Plan.

10. Submit a detailed Light Monitoring Plan.

11. Reduce noise related to generator use during construction or operation.

12. Reduce impacts to piping plover habitat during security patrols.

13. Submit annual reports to the Service.

14. Coordinate decommissioning of the site with the Service.

00N s W

The prohibitions against taking the red knot found in section 9 of the Act do not apply until the
species is listed. However, the Service advises the FAA/Space X to consider implementing the
following reasonable and prudent measures. If this conference opinion is adopted as a
biological opinion following a listing or designation, these measures, with their implementing
terms and conditions, will be nondiscretionary.

Terms and Conditions
In order to be exempt from the prohibitions of section 9 of the Act, the FAA/Space X must
comply with the following terms and conditions, which implement the reasonable and prudent

2





measures, described above and outline required reporting/monitoring requirements. These
terms and conditions are nondiscretionary. (Ecological Services comments in red and
concurrence from Space X and STRC)

1.

In coordination with the ocelot/jaguarundi biologist, FAA/Space X will identify
reasonable measures to protect and/or preserve suitable habitat within the Rio Grande
Wildlife Corridor. This is a coordinated effort with Space X and Refuge staff. Refuge
staff should identify habitat areas and suggest measures to protect and coordinate those
efforts with Space X. (Space X Agrees) (STRC Agrees)

In the event that activities result in the direct take (killing, harming, or maiming) of an
ocelot, jaguarundi, aplomado falcon, piping plover, red knot, and/or nesting sea turtles,
the person(s) responsible for monitoring shall notify the Service at

(361) 994-9005 immediately. A standard methodology for handling dead or injured
species found during the project is to be established in coordination with the Service.
This methodology shall be directed at determining the cause of death and ensuring that
all data is recorded. The finder should ensure that the specimen and related evidence is
not disturbed. A protocol should be developed by the Refuge staff and Space X as to
who should be called besides the ES office staff and the Refuge staff should outline the
methodology for handling dead or injured species and training provided to Space X
employees about the importance of not disturbing evidence. (Space X Agrees) (STRC
Agrees)

In coordination with private organizations (e.g., The Peregrine Fund) or state and
federal agencies, assist efforts to increase releases (i.e., hack sites) or nest boxes in
suitable northern aplomado falcon habitat. Locations and monitoring efforts can be
coordinated between the Peregrine Fund and the refuge staff.

however, the costs of the materials for the nest box should be paid for by Sptce X

(Space X agrees but requests to approve of price/quantity before proceeding with
purchases) (STRC Agrees)

In coordination with refuge staff, identify further options that would assist in

protecting refuge lands and species habitats from impacts that may result from the

public intrusions prior to closures. For example, vehicle barriers, in the form of short,
spaced posts, sufficiently close together to prevent a truck or ATV from entering, but
wide enough apart to allow for terrestrial animals to pass. This could be done alongside
SH4 or other identified roads where the footprint is

already disturbed. Location of vehicle barriers along SH4 and other recommended areas
can be identified by refuge staff. If Space X agrees materials should be paid for by Space
X. Maintenance of barriers will continue to be carried out by STRC staff. (Space X
Agrees) (STRC Agrees)

A detailed Security Plan is to be developed to fully describe agreements and plans with
local authorities whose support is needed to ensure public safety during launch
procedures, locations of checkpoints and roadblocks, who will secure those areas, exact
type of unmanned and manned aerial and ground vehicles to

be used to perform sweeps and if necessary in the future, a location on private land for
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public viewing. STRC stated they are working on a comprehensive list of agencies
jurisdiction, boundary of that jurisdiction and who to call in various situations and who
will be performing security as needed for launches or test flights. (Space X Agrees)
(STRC Agrees)

Because FAA/Space X will perform security sweeps on a 7.53-mile stretch of beach
prior to launches during the sea turtle season (March 15 to October 1) a detailed Sea
Turtle Monitoring plan is to be developed. The Service approved plan will describe
how the surveys will be done, when it will be done and by whom. The two STRC
biologists will not be able to do bird and vegetation monitoring and further include sea
turtle patrols during the entire sea turtle season. Space X should be responsible for
this task. Another option would be to fund a third person that would be solely on
turtle patrols, monitoring of lights and has a database background to be able to
develop a program that will capture

the type of information they need for all monitoring. This third person could be a third
refuge person or an independent contractor that coordinates with refuge and shares its
findings. (Space X agrees to work directly with Sea Turtle Inc.) (STRC Agrees)

Develop a bird monitoring plan for pre, during and post construction. Plan should
include the piping plover, red knot, and northern aplomado falcon, and describe how
where, how, when and who will be performing the surveys. It should also provide
similar information for surveys to be performed during launch operations. STRC staff
can handle this. (Space X Agrees) (STRC Agrees)

8. Develop a vegetation plan to monitor changes in piping plover critical habitat
adjacent to the vertical launch area. Figure 15 depicts the 8.66 acres of piping plover
critical habitat that will be impacted by the water vapor ground cloud extending a
maximum distance of 600 feet beyond the fence line. Take has been issued for the loss
of this habitat. An additional 1 000 foot radius encompasses an additional 23.51 acres
that may be subject to additional changes but the Service has not issued take for
(Figure 16). The detailed vegetation plan should outline how the 23.51 acres will be
monitored and action to be taken if changes begin to occur. STRC staff can handle this.
(Space X Agrees) (STRC Agrees)

To protect surrounding sensitive habitat and waterways, FAA/Space X should develop a
detailed Stormwater monitoring plan that is coordinated with the Service, EPA and
TCEQ to ensure compliance with protective surface water and sediment criteria (i.e.
TRRP 24 Residential Surface Water and Sediment PCL and EPA Water Quality
Criteria for surface water and sediment). The plan should include sampling
contingencies for normal site operations, spills or emergency releases due to impending
tropical stom1s or other events. The plan should be scalable, allowing for annual review
by FAA/Space X, the Service, EPA and TCEQ. The initial plan should conduct
sampling monthly for the first year to establish a baseline. At the end to the first year,
sampling would be conducted in conjunction with major site activities (i.e. vehicle
launch) where a discharge may occur or at a frequency determined by the concerned
agencies and FAA/Space X. Sampling for emergency release or spill events would be
conducted as needed and independent of established or routine monitoring. FAA/Space
X should consult with the TCEQ and EPA on specific ecological sediment, storm and
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11.

12.

13.

surface water criteria. Since the surrounding area is adjacent to NWR lands and has
endangered species habitat, residential/ecological standards should be used to determine
protective thresholds and sampling protocols for both water and sediment samples. At
no time should industrial standards be applied to offsite discharges in ecologically
sensitive areas. Sampling of both sediment and surface water is to beginning
immediately upon discovery of a release of 0.1 gallons or more of any substance
classified as a Resource Conservation and Recovery Act (RCRA) hazardous waste or
when 25 gallons or more of a substance not meeting the classification of a RCRA
hazardous waste. For development of this plan and discussion RCRA hazardous waste
includes those substance defined as characteristically hazardous as specified in 40 CFR
Part 26 1 Subpart C. All emergency or spill response samples are to be collected
immediately upon discovery and that analysis would be conducted after the event. All
samples should be conveyed to an appropriate laboratory for analysis within the
samples specified holding time and with all appropriate preservation and chains of
custody. This is really a job for Space X employees that are \Vi thin the facility knees
and TCEQ. STRC employees should be notified if there is a storm event and a spill
occurs outside the fence into piping plover habitat so that STRC staff can monitor thl'.
critical habitat for changes. (Space X Agrees) (STRC Agrees)

10. To minimize impacts to nesting sea turtle from lighting impacts submit a detailed
Light Monitoring Plan that describes how FAA/Space X will ensure lighting is not
occurring on the beach. The plan should describe how a census of number, type, and
locations of lights visible from the beach. Lighting inspections should occur on the
beach in front of the vertical launch area. A set of daytime and nighttime lighting
inspections should be done before nesting before the nesting season and three to seven
additional nighttime inspections during the nesting- hatching season are recommended.
STRC staff can handle this. (Space X Agrees) (STRC Agrees)

The Draft Closure Plan and all monitoring plans are to be submitted to the Service for
review 60 days after issuance of the Final BO. The final plans will be submitted to the
Service within 30 days after receipt of Service review comments on the draft plans, and
any further coordination between the Service and FAA/ Space X regarding the plans
and their implementation. If additional time is needed please coordinate with the
Service. This should be coordinated henvecn Space X and STRC to sec who is the
appropriate person to \Titc this. refuge or Space X. (Space X Agrees) (STRC Agrees)

To reduce noise impacts from generators that may be used during construction or
operations all generators are to be in baffle boxes ( a sound-resistant box that is placed
over or around a generator), have an attached muffler, or use other noise- abatement
methods in accordance with industry standards. This is a Space X responsibility since
they will he at the job site. (Space X Agrees) (STRC Agrees)

To reduce impacts to piping plovers and red knots security patrol vehicles or other
necessary equipment on the beach will be driven above the "wet line" to minimize
disturbance of birds and protect feeding and roosting areas. Refuge staff and Space X
should discuss what equipment will he used and where the patrol n:hicles will be used
for patrolling. Also. who is to be notified if someone is not adhering to "wet line"
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14.

15.

(Space X Agrees) (STRC Agrees)

FAA/Space Xis to submit an annual summary report to the Service's Coastal Ecological
Services Field Office by December 31 stof each year. The FAA/Space X summary
repott should include monitoring reports, measures implemented during project
activities, success of such measures, incidences, and any recommendations on
improvements to those measures. Reports should be sent to:

U.S. Fish and Wildlife Service, Coastal Ecological Services Field Office, ATTN: Field
Supervisor, c/o TAMU-CC, 6300 Ocean Drive, Campus Box 338, Corpus Christi, Texas
78412. STRC staff could do this. with Space X providing a short summary of what they
did. (Space X Agrees) (STRC Agrees)

Take is not authorized beyond 2025. In the event activities continue beyond 2025, the
FAA should consult with the Service 6 months prior to the expiration of this BCO. FAA
responsibility. (Space X Agrees) (STRC Agrees)
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Portions of SpaceX's first "hopper” test article for its Starship vehicle being assembled at the
company's South Texas launch site, seen here in a photo tweeted by SpaceX CEO Elon Musk Dec. 24.
Credit: Twitter @elonmusk

SANTA FE, N.M. — SpaceX Chief Executive Elon Musk says a redesigned test vehicle for the
company’s next-generation reusable launch system could be ready for initial flights early

next year.

https://spacenews.com/musk-teases-new-details-about-redesigned-next-generation-launch-... 3/29/2019
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In a tweet early Dec. 24, Musk posted a photo of two parts of that initial test article, a
conical section next to a cylindrical unit with landing legs. “Stainless Steel Starship,” he

wrote.

i Elon Musk
@elonmusk
Stainless Steel Starship
108K 2:39 AM - Dec 24, 2018

12.2K people are talking about this

Starship is the new name, announced by Musk last month, of the upper or “spaceship” stage
of the next-generation launch system previously officially known as Big Falcon Rocket, or

BFR. The lower, booster stage is now called “Super Heavy.”

The company has been working on a Starship test article for low-altitude flight tests at the

company’s South Texas launch site under development. That test article, dubbed a

“hopper,” would have the same nine-meter diameter as the full-scale version of the vehicle,

but would not be as tall.
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The company filed an application with the Federal Communications Commission Nov. 19,

seeking an experimental license to support communications with the hopper during

upcoming flights. SpaceX said it planned a combination of low-altitude flights, going no

higher than 500 meters, and high-altitude ones, going as high as 5,000 meters, from the
Texas site. The company didn’t disclose a schedule for the flights in the application but said

it expected to need the license for two years.

Musk and other company officials have said those hopper flights would begin in late 2019.
However, Musk tweeted Dec. 22 that he expected those flights to begin as soon as early next
year. “I will do a full technical presentation of Starship after the test vehicle we're building

in Texas flies, so hopefully March/April,” he wrote.

The recent series of tweets from Musk also confirmed a change in materials that will be
used to build the vehicle. Original plans, dating back to designs presented in 2016 and 2017,
called for the use of carbon composite materials, which are lightweight but have high
strength. Earlier this month, though, Musk said SpaceX had shifted to a “fairly heavy metal”

for use in the vehicle.

That metal, he said, is stainless steel, in particular a family of alloys called 300 Series
known to maintain its strength at high temperatures. Despite being heavier than carbon

composites, Musk said that stainless steel offered “slightly better” strength-to-weight

performance at cryogenic temperatures, needed for the vehicle’s liquid oxygen propellant

tanks, and was “vastly better” at high temperatures. He acknowledged that steel was worse

than carbon composite at room temperatures.

A stainless steel surface of the vehicle, he added, would require “much less” thermal
protection but also would not be painted. “Skin will get too hot for paint,” he tweeted.

“Stainless mirror finish. Maximum reflectivity.”

The test hopper will be powered by three of the company’s Raptor methane/liquid oxygen
engines under developments. Those engines, which the company has been working on for

several years with some financial support from the U.S. Air Force, has undergone design

changes as well. “Radically redesigned Raptor ready to fire next month,” he tweeted, not

elaborating on those changes.
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He did note that SpaceX had developed a “superalloy” for Raptor, called SX500, designed to

handle hot oxygen-rich gas at pressures of up to 12,000 pounds per square inch. “Almost

any metal turns into a flare in those conditions,” he wrote, adding that the company’s

foundry for producing that alloy is “almost fully operational.” That foundry “allows rapid

iteration on Raptor.”

[ LAUNCH BER ELON MUSK RAPTOR SPACEX STARSHIP
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Coastal Ron * 3 months ago

| am a member of L2 at NASASpaceFlight.com (a paid member part of the forum) and NSF has a
member that lives in the Boca Chica neighborhood near the launch site that SpaceX has been trying
to buy out - he actually bought a place there so he could watch what SpaceX was doing. So L2
members have been watching this come together for a couple of weeks, and | think it was because
of the L2 speculation that this finally made it into the public.

Just when you think SpaceX can't surprise you any more, they do. And what they are showing off
with this test vehicle is their singular focus on testing ideas as quickly as possible - and not caring
how ugly it may look.

This is going to continue to be fun to watch!
25 ~ v . Reply . Share>

{7  Nathaniel ” Coastal Ron * 3 months ago

TN Computer simulations are all fine and dandy, but the bent metal is what really gets me
interested. I'm really looking forward to seeing each test flight and whatever SpaceX shares
with the public. Let's hope they progress quickly and safely.

17 ~ ~ .+ Reply « Share»

,"_'-:, Coastal Ron ~ Nathaniel * 3 months ago
: Exactly. SpaceX does great graphics, but they also build and test (and blow up) stuff
too - far faster than most.
20 ~ v .« Reply « Share»

https://spacenews.com/musk-teases-new-details-about-redesigned-next-generation-launch-... 3/29/2019





		SpaceX highlighted amendment.pdf

		Mitigation Proposals

		Specifics of the Proposed Positions

		Reasonable and Prudent Measures






