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EXECUTIVE SUMMARY

Introduction

The National Aeronautics and Space Administration (NASA) prepared a Final
Environmental Assessment (EA) and issued a Finding of No Significant Impact (FONSI)
in May 2013 which evaluated and addressed the potential environmental consequences
of conducting the proposed launch, operation, and recovery of the Low Density
Supersonic Decelerator (LDSD) Technology Demonstration Mission (TDM) test flights at
the U.S. Navy’s Pacific Missile Range Facility (PMRF) on Kauai, Hawaii. The 2013
Final EA addressed the first demonstration test which was successfully conducted in
June 2014, as well as the campaigns planned in 2015 consisting of three additional
demonstration tests. Based on information gleaned from the firsttest, the purpose of
this Supplemental Environmental Assessment (SEA) is to evaluate the potential
environmental consequences (environmental impacts) of changes planned for future
campaigns. These changes consist of the No-action Alternative, Alternative 1, and
Alternative 2:

e No-action Alternative: Under the No-action Alternative, NASA would conduct
the Proposed Action as detailed in the 2013 LDSD Final EA and with the
clarification that some recovery aids discussed in‘that EA may or may not be
employed. This proposed test campaign weould consist of launch, operation,
and recovery of up to four missions from-a designated location on PMRF.
The Supersonic Flight Dynamics Test(SFDT) campaign would consist of up
to four flights from approximately June to July 2014 and June to August 2015.
One flight was conducted)in 2014, and'up to three could be conducted in
2015. Under the No-action-Alternative, Sections 2.2.2.1 (Operational
Facilities) and 2.4.2 (Launch Operation) of this SEA would apply.

e Alternative 1 (Preferred Alternative): Consists of using additional open ocean
splashdown. area within.and outside of Papahanaumokuakea Marine National
Monument (PMNM) and additional launch years. For Alternative 1 (Preferred
Alternative), these\changes consist of (1) permit authorization from NOAA for
flighthardware to potentially fly over, splashdown, and be recovered within
the easternmost part of PMNM (except balloon flight train which would rapidly
sink in the.open ocean); and (2) perform up to two LDSD TDM test flights
annually over the next 5 years, starting in June 2015 and ending in August
2019. Issuance of the permit is contingent upon final approval of this SEA
and associated FONSI.

e Alternative 2: Consists of adding additional launch years to the 2013 Final EA
with the clarification that some recovery aids discussed in that EA may or may
not be employed. For Alternative 2, these changes consist of additional test
flights of up to two missions per year over the next 5 years (June 2015—
August 2019) from a designated location on PMRF using the flight trajectory
outlined in the 2013 LDSD Final EA. For future testing, the full open ocean
recovery of the expended flight hardware, including balloon carcass, Test
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Vehicle, and supersonic parachute, will take place within a pre-coordinated
operational area located west by northwest of PMRF. Under Alternative 2,
Sections 2.2.2.1 (Operational Facilities) and 2.4.2 (Launch Operation) of this
SEA would apply.

This SEA is in compliance with the following statutes, regulations, and procedures:

e National Environmental Policy Act (NEPA) of 1969, as amended (42 United
States Code [U.S.C.] 4321 et seq.)

e Council on Environmental Quality (CEQ) Regulations for Implementing the
Procedural Provisions of NEPA (40 Code of Federal Regulations [CFR] Parts
1500-1508)

e NASA NEPA Implementing Regulation (Subpart 1216.3)

e NASA Procedural Requirement 8580.1, NASA National Environmental Policy
Act Management Requirements

e Executive Order (EO) 12114, Environmental Effects Abroad of Major Federal
Actions

e Presidential Proclamation, 8031 Establishment of the Northwestern Hawaiian
Islands Marine National Monument

e 50 CFR Part 404, Northwestern Hawaiian.Islands Marine National Monument

Background

In May 2013, NASA completed the.Low Density 'Supersonic Decelerator Technology
Demonstration Mission (TDM) Pacific/Missile Range Facility (PMRF) Final
Environmental Assessment (LDSD Final-EA) and issued its FONSI on 10 May 2013.
Subsequent to issuing the FONSI, NASA continued its mission planning and ultimately
conducted the first LDSD flight.in"June 2014. Lessons learned from this initial LDSD
flight indicated that changes to the Proposed Action as described in the LDSD Final EA
could be warranted.

Accordingly, NASA has prepared this SEA as a supplement to the 2013 LDSD Final EA
to evaluate the environmental consequences of operational changes it proposes for
future LDSD test flights.

The following three sections of the Executive Summary provide (1) a summary of the
June 2014 LDSD test flight; (2) a summary of the lessons learned that prompted NASA
to consider modifying its Proposed Action; and (3) a summary of the Federal
authorization needed to undertake the proposed changes.

1. 2014 LDSD SFDT Flight Summary

The LDSD Project’s first Supersonic Flight Dynamics Test (SFDT) on 28 June 2014
from the U.S. Navy’'s PMRF represented the culmination of years of planning,
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development, and ingenuity by multiple NASA centers. The focus of this first SFDT was
to determine if the devised test architecture and Concept of Operations (ConOps)
achieved engineering and technology conditions to push the limits of the decelerators
being developed. The SFDT had to be accomplished within established requirements
outlined in the LDSD project’'s EA, NASA’s Safety policies defined in the Wallops Flight
Facility Range Safety Manual, and the U.S. Navy’s Safety policies defined in the Range
Safety Operational Plan.

Although the initial 2-week launch window opened on 2 June 2014, the LDSD project
experienced daily upper wind conditions that preempted all launch attempts during that
window. The LDSD project and the U.S. Navy’s Management coordinated a second
launch window at the end of June 2014 requiring redeployment of project personnel and
support assets. The first day of the second launch window opened on 28 June 2014
and provided a valid opportunity for launch. The predicted balloon trajectory was along
a path north of Niihau. This particular balloon trajectory only afforded an approximate
30-minute decision window whether to drop the Test Vehicle based on any inflight
anomalies (i.e., unplanned scenarios) that might occur.” The LDSD project accepted the
risks associated with this northern trajectory and moved forward with a launch attempt.
After numerous decision meetings, all Go/No Go criteria‘were green and the balloon
was released from the launch site at PMRF.

The balloon ascent progressed in accordance to-plan-except for slightly higher upper air
wind speeds than predicted and the balloon’s ascent being slightly slower than
predicted. Each of these slight changes to the timeline narrowed the overall margin in
the decision window for Test Vehicle drop before initiation of the SFDT. Had there been
any significant delay in the mission (e.g., non-participating vessels in the range,
hardware issue, etc.), then the U.S! Navy Range Safety Organization would have
issued a mission termination order, resultingin an immediate drop of the balloon and
Test Vehicle into the ocean to prevent potential PMNM infringement, resulting in the
likely full loss of the vehicle due to impact damage.

2. 2014 Lessons Learned That Prompted This SEA

A significant accomplishment of the LDSD project’s 2014 campaign was demonstrating
the ability to accurately predict the balloon’s climb-out trajectory and to recover the
balloon carcass and Test Vehicle. Figure 1-3 of the SEA captures recovery operations
of the balloon, and Figure 1-4 shows recovery operations at the Test Vehicle recovery
site. The hard lesson learned was that there is the possibility of going weeks without
acceptable conditions for launch. Another lesson learned is that the northern
trajectories represent significant risk of early termination unless mitigated. Based on the
results of the 28 June 2014 test flight, the LDSD project decided to investigate the
possibility of potentially dropping and recovering expended flight hardware, with the
exception of the balloon flight train, in the eastern part of PMNM during future
demonstration missions, as part of any additional flight option. This would be conducted
within the boundary of PMNM as measured from PMRF, but outside of the 5.6-kilometer
(km) (3-nautical-mile [nm]) Special Management Area surrounding Nihoa Island.
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Section 1.1.3 of the SEA summarizes the request for authorization to operate within
PMNM.

3. Papahanaumokuakea Marine National Monument Permit and Authorization
Request Process

In January 2015, NASA submitted to the permit coordinator an application seeking
authorization to include the eastern part of PMNM surrounding Nihoa Island as part of
its splashdown area for the SFDTs. NASA requests authorization under Permit
Category—Conservation and Management per recommendation of the PMNM Permit
Coordinator. The activity for potential entry into the monument would-occur on the day
of the launches beginning with the 2015 test flights scheduled for 1"June through 31
August 2015. Test flights are anticipated to occur annually during the June—August time
frame beginning in 2015 and ending in 2019. A launch window would-be based on wind
studies conducted at PMRF.

The LDSD project requested authorization to potentially’drop and recover expended
flight hardware, with the exception of the balloon flight train which would sink to the
seafloor, from up to two scheduled SFDTs in 2015 (with-the‘potential for up to two
additional flights per year through 31 August 2019) in the Open Ocean Area within the
boundary of PMNM, but outside of the 5.6-km (3-nm) boundary surrounding Nihoa
Island. This operations area excludes the 70-hectares (170 acres) of Nihoa Island and
the Special Management Area within the 5.6'\km (3 nm)-surrounding Nihoa Island. This
permit would also allow NASA to enter PMNM for.recovery purposes if the flight
hardware is dropped outside PMNM and carried into PMNM by ocean currents.

There are two factors thatdetermine whether entering into PMNM would be required.
The presence of these factors cannot-be definitively determined until after the balloon
has been launched. The first-factor is the progress of the balloon’s ascent on its
predicted trajectory.—If the balloon-is ascending along its predicted trajectory, then it
would most likely reach float altitude well to the east of PMNM. The balloon in some
cases is allowed to float westerly, providing it does not overfly Nilhau. The Test Vehicle
is eventually-dropped, initiating the SFDT along a northeasterly trajectory and avoiding
PMNM altogether.. Once the Test Vehicle has been released, the balloon flight is
terminated and the balloon/carcass falls to the ocean for recovery.

The second factor in determining PMNM entry is the latitude at which the balloon is
moving westerly. Under the planned (nominal) scenario, the upper level winds carry the
balloon nearly due west. The possibility of the balloon entering into PMNM decreases
as the point where the float altitude is reached.

Under unplanned (i.e., anomalous) scenarios, the winds at a given altitude may or may
not be as predictable. If it is predicted that the balloon will not reach its planned
(nominal) float altitude, then a decision would be made whether to continue with an
SEDT attempt or terminate the flight depending on altitude reached and the predicted
path the balloon is traveling. Depending on the nature and timing of the anomaly

es-4 Draft LDSD Supplemental EA February 2015
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(unplanned scenario), the flight system could float westerly long enough for PMNM
entry.

In either unplanned scenario (i.e., anomalous), NASA would enter PMNM and recover
all floating expended flight hardware as demonstrated in the 2014 SFDT mission.

NASA would deploy three recovery vessels to Test Support Positions within the
operational area outside PMNM. Immediately upon splashdown of the expended flight
hardware, the vessels would be directed to the different floating hardware locations to
begin recovery. During the 2014 mission, it took the respective vessels approximately 5
hours to reach and recover the ring-sail parachute, 6.5 hours to reach and recover the
balloon carcass, and 4 hours to reach and recover the Test Vehicle.” All items
designated for recovery were recovered.

Issuance of a PMNM permit is contingent upon final approval of this SEA and its
associated signed FONSI. Access into PMNM would not occur prior toissuance of a
PMNM permit. NASA anticipates receiving the PMNM Research Permit prior to the
opening of the launch window on 1 June 2015. The Permit Application is attached as
Appendix C of this SEA. If the permit is not received priorto-2015 launch attempts,
NASA would accept the mission risks of operating as in the 2014 LDSD campaign
without the possibility of entering into PMNM as described in the No-action Alternative
(the Proposed Action of the 2013 Final LDSD EA).

Purpose and Need

The Proposed Action is needed-to increase the‘'number of testing opportunities and the
probability of successful testflights while decreasing the risk of a scenario for an
unplanned (i.e., anomalous) termination of the test flight. To execute the Proposed
Action, NASA has requested-authorization for entry into PMNM through a Research
permit.

NASA could haveup to.two technology testing launches each year for the next 5 years
(June 2015 through August 2019). The SEA is needed to present the potential
environmental impacts to PMNM. The overall goals of NASA’s LDSD TDM as detailed
in the 2013 LDSD Final EA continue to apply to the future test flights.

No-action Alternative

Under the No-action Alternative, NASA would conduct the Proposed Action as detailed
in the 2013 LDSD Final EA and with the clarification that some recovery aids discussed
in that EA may or may not be employed. This proposed test campaign would consist of
launch, operation, and recovery of up to four missions from a designated location on
PMRF. The SFDT campaign would consist of up to four flights from approximately June
to July 2014 and June to August 2015. One flight was conducted in 2014, and up to
three could be conducted in 2015. Under the No-action Alternative, Sections 2.2.2.1
(Operational Facilities) and 2.4.2 (Launch Operation) of this SEA would apply.

February 2015 Draft LDSD Supplemental EA es-5



O~NOO O WN -

15

16
17
18
19
20
21
22

23

24

25
26
27
28
29
30

31

32
33
34
35
36
37
38
39
40
41

Alternative 1—Proposed Action (Preferred Alternative)

The Proposed Action is for NASA to be allowed access to an additional 37,600 square
kilometers (km?) (10,950 square nautical miles [nm?]) of splashdown area for future
SFDT test flights. Of the approximately 37,600 km? (10,950 nm?), approximately 28,730
km? (8,370 nm?) is Open Ocean Area within PMNM and the other approximately 8,875
km? (2,600 nm?) of Open Ocean Area is north of PMNM (Figure 2-2). The Proposed
Action would require authorized entry into the easternmost part of the PMNM Open
Ocean Area, which would consist of the splashdown, and recovery of expended flight
hardware, with the exception of the balloon flight train which would sink quickly to the
seafloor, from scheduled SFDTs beginning in 2015. The Proposed Action excludes the
70 hectares (170 acres) of Nihoa Island and the approximately 128.5 km? (37.5 nm?)
Special Management Area within 5.5 km (3 nm) surrounding Nihoa sland. NASA could
have up to two technology testing launches each year for the next.5 years (June 2015
through August 2019).

Alternative 2—Additional Launch Years

Under Alternative 2, NASA would conduct the Proposed Action as detailed in the 2013
LDSD Final EA with the clarification that some recovery-aids discussed in that EA may
or may not be employed. The proposed test campaign for Alternative 2 would consist of
launch, operation, and recovery of up to twe.missions peryear over the next 5 years
(June 2015-August 2019) from a designated-location on PMRF using the flight
trajectory outlined in the 2013 LDSD Final EA. Under Alternative 2, Sections 2.1.1.1.2.1
(Operational Facilities) and 2.1.1.3 (Launch'Operation)-of this SEA would apply.

Environmental Impact Assessment Methodology

Resources Carried Forwardfor Detailed Analysis

Table ES-1 presents the results‘ofthe process of identifying resources to be analyzed in
this SEA for Alternative 1, which are air quality, biological resources and cultural
resources for Open Ocean; and biological resources, cultural resources, and health and
safety for Nihoa Island.The general organization of resource areas is consistent with
the Final 2013<LDSD EA; however, some have been incorporated by reference in the
SEA and are detailed in Table ES-1.

Resources Considered but Eliminated from Detailed Analysis

Fourteen areas of environmental consideration were initially evaluated to provide a
context for understanding the potential effects of the Alternative 1—Proposed Action
(Preferred Alternative) and to provide a basis for assessing the severity of potential
environmental impacts. These areas included air quality, airspace, biological resources,
cultural resource, geology and soils, hazardous materials and waste, health and safety,
land use, noise, socioeconomics, transportation, utilities, visual aesthetics, and water
resources. Ultimately, 3 of the 14 areas of environmental consideration were addressed
for the Open Ocean Area (air quality, biological resources and cultural resources) and 2
of the 14 areas of environmental consideration were addressed for Nihoa Island
biological and cultural resources), and the results are listed in Table ES-1. The
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remaining resource areas were not analyzed in such a manner. Those resources not
warranting further discussion are also presented in Table ES-1. The No-action
Alternative headings of Table ES-1 refer to the analysis in the 2013 LDSD Final EA
applicable to the Proposed Action in that document. For Alternative 2, analyses for the
affected environment were detailed in the 2013 Final LDSD EA, and results are
incorporated by reference. Table ES-2 is a summary of the cumulative effects
associated with an additional 4 years of SFDT launches from PMRF.
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Table ES-1. Summary of Environmental Impacts for Alternative 1—Proposed Action

Resource Open Ocean Area Nihoa Island No-action Alternative
Category (PMNM and Outside Area) (Including Special Management
Area)
Air Quality The ballast of the balloon system provides stability Hawaii’s air quality standards Based on the Proposed Action from
and control of the balloon during ascent. The Low (Hawaii Revised Statutes [HRS], the 2013 LDSD Final Environmental
Density Supersonic Decelerator (LDSD) balloon Chapter 342B, Air Pollution Control  Assessment (EA) (those results are
system carries approximately 110 kilograms (250 and Hawaii Administrative Rules incorporated by reference) and with
pounds) of ballast consisting of very fine steel shot [HAR] Chapters 11-59 and 11-60:1) . the clarification that some recovery
(grain size 0.3 to 0.5 millimeters [mm] [0.01 to 0.02 are broadly based-and adhere to all\_ aids discussed in that EA may or
inch]), which would be released to adjust the float federal emission standards for may not be employed. One flight
altitude of the balloon system. In the United States, hazardous air pollutants, Due to was conducted in 2014, and up to
the U.S. Environmental Protection Agency (EPA) the remotellocation and low level of three could be conducted in 2015.
regulates particulate matter of size 2.5 and 10 human activities; the air of PMNM Under the No-action Alternative,
microns (1 micron is equal to 0.001 mm), as these (Northwestern Hawaiian Islands) is  Sections 2.1.1.1.2.1 (Operational
sizes can be easily breathed into the lungs of relatively pristine. Facilities) and 2.1.1.3 (Launch
humans or animals. However, as the particle size Operation) of this SEA would apply.
of the ballast exceeds 10 microns, the ballast
material is not regulated by EPA. The released
ballast would travel in the upper atmospheric winds
and be dispersed over hundreds of kilometers.
Therefore, under the Proposed Action, the
emissions from Supersonic Flight Dynamies Test
(SFDT) would have no significant adverse effect on
existing air quality within PMNM.
Airspace No incremental, additive adverse cumulative No‘incremental, additive adverse Based on the Proposed Action from
impacts to airspace were identified for the Broad cumulative impacts to airspace the 2013 LDSD Final EA (those
Ocean Area within PMNM.~The-detailed analysis were identified for Nihoa Island results are incorporated by
presented in the 2013 LDSD Final EA appliesto the  within PMNM. The detailed reference) and with the clarification
airspace over PMNMWwhich includes Nihoa Island, analysis presented in the 2013 that some recovery aids discussed in
and is therefore added by reference.\ NASA will LDSD Final EA applies to the that EA may or may not be
comply with all applicable.Federal Avijation airspace over PMNM which employed One flight was conducted
Administration (FAA) requirements. includes Nihoa Island, and is in 2014, and up to three could be
therefore added by reference. conducted in 2015. Under the No-
NASA will comply with all action Alternative, Sections
applicable FAA requirements. 2.1.1.1.2.1 (Operational Facilities)
and 2.1.1.3 (Launch Operation) of
this SEA would apply.
es-8 Draft LDSD Supplemental EA February 2015



Table ES-1. Summary of Environmental Impacts for Alternative 1—Proposed Action (Continued)

Resource Open Ocean Area Nihoa Island No-action
Category (PMNM and Outside Area) (Including Special Management Area)

Biological The proposed activities of concern for analysis Expended Flight Hardware (Including Based on the Proposed
Resources are (1) expended flight hardware, (2) unrecovered  Balloon Flight Train): Action from the 2013 LDSD

sinkable hardware, and (3) sea vessels and
airplanes.

Expended Flight Hardware: The threatened and
endangered species (cetaceans, pinnipeds, and
sea turtles) and critical habitat (Hawaiian monk
seal) listed in Table 3-2 of the Supplemental
Environmental Assessment (SEA) have been
observed and designated in the region of
influence. Based on the Biological Evaluation, the
Proposed Action is likely to produce stressors
(i.e., 1. supersonic flight, 2. direct or proximate
strike, 3. entanglement, 4. ingestion, 5. aircraft
overflight, and 6. recovery vessel operations) to
which listed individuals would respond if exposed.
However, the likelihood of such exposures has
been determined to be highly unlikely/extremely.
remote/very low. Based on the low density-of
whales during the summer, the distance from
shorelines where sea turtles and Hawaiian monk
seals are more likely to be encountered, the
prompt recovery of all floating expended flight
hardware, and the small number of overallaunch
attempts (up to 10 over the next 5years), the draft
determination is that the Proposed Action may
affect but is not likely to adversely affect ESA-
listed Hawaiian monk seals, sea turtles, whales,
and Hawaiian monk seal critical habjtat. There
are no known endangered-corals of bottomfish in
the action area, and therefore no environmental
impact is anticipated.

Terrestrial—The primary concern regarding
terrestrial resources would be the potential for
SFDT hardware to crashy burn, and/or bury an
individual endangered plant and/or animal
(Nihoa fan palm, "Ohai, Amaranthus brownii,
Nihoa millerbird, Nihoa finch—see Table 3-1
in the SEA). To mitigate (reduce) the
potential for environmental impact to Nihoa
Island and the Special Management Area,
one of two scenarios would occur: (1) the
LDSD Program would initiate the SFDT in
such a'manner that expended flight hardware
would be.recovered before drifting into the
excluded area;.or (2)-the flight system would
overfly the excluded area, and the Test
Vehicle would be dropped outside 5.5
kilometers (km) (3 nautical miles [nm]) from
Nihoa Island.

Marine—The endangered Hawaiian monk
seal has been observed at Nihoa Island.
Potential adverse environmental effects would
be associated with an unplanned scenario
(anomalies) which would allow SFDT
hardware to encounter a Hawaiian monk seal.
However, one of two scenarios listed above
would occur, and the same probability
assumption applied to terrestrial resources is
applicable to the unexpected adverse
environmental impacts to the Hawaiian monk
seal. There are no endangered corals, fish, or
other invertebrates found within the region of
influence.

Final EA (those results are
incorporated by reference)
and with the clarification that
some recovery aids
discussed in that EA may or
may not be employed. One
flight was conducted in
2014, and up to three could
be conducted in 2015.
Under the No-action
Alternative, Sections
2.1.1.1.2.1 (Operational
Facilities) and 2.1.1.3
(Launch Operation) of this
SEA would apply.

February 2015
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Table ES-1. Summary of Environmental Impacts for Alternative 1—Proposed Action (Continued)

Resource Open Ocean Area Nihoa Island No-action
Category (PMNM and Outside Area) (Including Special Management Area)
Biological For federally listed seabirds, it would be expected Seaborne Vessel and Aircraft: Based on
Resources that the splashdown of the expended flight the planned (nominal) trajectory, the test
(Continued) hardware would be likely to produce short-term flights would not overfly Nihea, which would
stressors (i.e., 1. supersonic flight, 2. direct or mitigate the need for the seaborne vessel
proximate strike, 3. entanglement, 4. ingestion, 5. are aircraft to sail nearor fly over Nihoa
aircraft overflight, and 6. recovery vessel Island. However, if overflight of Nihoa
operations). These short-term stressors would have Island is needed, one of two scenarios
the potential to cause seabirds to leave the would occur: (1) the LDSD Program would
immediate area for a short time or permanently. initiate the SFDT in such a manner that
Unrecovered Sinkable Hardware: The balloon expended gh( harQV\./are. would be
flight train would rapidly sink in the Open Ocean recovered beiQradfifiifig into the excluded
Area and/or PMNM and would be almost impossible area; or (2) the fligh{ system would o_verﬂy
to locate, which may cause environmental impacts the excluded area and_the Test Vehicle
to biological/marine wildlife in the form of stressors obid l_)e dropped otxgidg 5.5 km (3 nm)
(i.e., 1. supersonic flight, 2. direct or proximate YorAlhoa-gland.
strike, 3. entanglement, 4. ingestion, 5. aircraft ESA Section-7 Consultation: In
overflight, and 6. recovery vessel operations) to accordance with Section 7 of the ESA,
which listed individuals would respond if exposed. NASA initiated informal consultation for the
However, based on the occurrence of the species\in  SEA with the U.S. Fish and Wildlife Service
the splashdown area being directly under the flight (USFWS) on 15 January 2015.
train as it sinks (i.e., descends to the ocean floor)
during the SFDT launch season (June—August);-the
likelihood of such exposure has been determined to
be highly unlikely/extremely remote.
It is conceivable that the balloon.train could settle
on deep-sea coral as’it reaches the ocean floor.
However, review of NOAA and United Nations
Environment Programme surveys of coral reefs in
the NHI and NWHI indicate that coral reefs are not
expected in the splashdown area.and, therefore,
significant impacts to corals from the balloon flight
train are not anticipated.
es-10 Draft LDSD Supplemental EA February 2015



Table ES-1. Summary of Environmental Impacts for Alternative 1—Proposed Action (Continued)

Resource Open Ocean Area Nihoa Island No-action
Category (PMNM and Outside Area) (Including Special Management Area)

Biological It is conceivable that the balloon train could come in

Resources contact with bottomfish and marine mammals as it

(Continued)

reaches the ocean floor. Based on natural behavior
(e.g. startled by noise, vibrations), it is anticipated
that bottomfish and marine mammals would leave
the immediate area as the balloon flight train is
descending to the ocean floor.

Seaborne Vessels and Aircraft: Endangered
species including whales, monk seals and sea
turtles may be seen during vessel operation
activities within PMNM. However, due to the rare to
unlikely occurrence of these species within the
operating area during the SFDT test flight season
(June-August) the seaborne vessels may strike, but
the seaborne vessels are not likely to encounter an
ESA species. The vessels are not anticipated to
come in contact with deep-sea coral, bottomfish, or
seabirds. The deep-sea coral and bottomfish-are
located at depths beyond the natural hull'reach. of
the vessels. It is anticipated that seabirds would
depart the immediate area. The threeseaborne
vessels would not anchor during the recovery
process. Aircraft currently operate on an FAA
approved flight plan throughout the PMNM._ Itis not
anticipated that the aircraft would have an adverse
environmental impact.on.marine mammals, turtles,
deep-sea corals, bottomfish, marine.mammals, and
seabirds.

ESA Section 7 Consultation: In accordance with
Section 7 of the ESA, NASA initiated’informal
consultation for the SEA with NMFS on 9 January
2015.

February 2015
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Table ES-1. Summary of Environmental Impacts for Alternative 1—Proposed Action (Continued)

Resource Open Ocean Area Nihoa Island No-action
Category (PMNM and Outside Area) (Including Special Management Area)
Cultural As PMNM is considered in Hawaiian traditions as a Al identified cultural properties on Nihoa Based on the Proposed
Resources sacred place from which life springs and to which Island are situated some distance from the  Action from the 2013 LDSD
spirits return, unavoidable cultural impacts may planned (nominal) trajectory of the Final EA (those results are
occur if either of the up to 10 balloon flight trains (up  Proposed Action. In the highly unlikely incorporated by reference)
to two per year over 5 years) should sink to the probability that an unplanned scenario and with the clarification that
PMNM sea floor. However, given the unlikely occurs (e.g., crash, fire) and indication of a  some recovery aids
probability of splashdown occurring in PMNM and culturally or historically significant site is discussed in that EA may or
that the balloon flight train is most likely to sink adversely impacted, NASA would contact may not be employed. One
outside PMNM, the risk of impact is small. No the Monument Permit Coordinator as soon  flight was conducted in 2014,
Section 106 Consultation was required for this as reasonably-possible, /NASA and up to three could be
Proposed Action. understands that.if an‘archaeological conducted in 2015. Under
activity needs to.occur in PMNM, the the No-action Alternative,
activity must be permitted and undergo a Sections 2.1.1.1.2.1
National Historic Preservation Act (Operational Facilities) and
consultation prior to isstiance of a PMNM  2.1.1.3 (Launch Operation) of
permit. No Section 106 Consultation was  this SEA would apply.
required for this Proposed Action.
Geology and N/A* The 'LDSD Program proposes no ground Based on the Proposed
Soil activities on Nihoa Island. Action from the 2013 LDSD

Final EA (those results are
incorporated by reference)
and with the clarification that
some recovery aids
discussed in that EA may or
may not be employed. One
flight was conducted in 2014,
and up to three could be
conducted in 2015. Under
the No-action Alternative,
Sections 2.1.1.1.2.1
(Operational Facilities) and
2.1.1.3 (Launch Operation) of
this SEA would apply.

*N/A — Resource not applicable and not analyzed for this location.
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Table ES-1. Summary of Environmental Impacts for Alternative 1—Proposed Action (Continued)

Resource Open Ocean Area Nihoa Island No-action
Category (PMNM and Outside Area) (Including Special Management
Area)
Hazardous The detailed analysis presented in the The detailed analysis presented in the  Based on the Proposed Action from the

Materials and
Waste

2013 LDSD Final EA applies to
hazardous materials and waste for the
Open Ocean Area within and north of
PMNM and is therefore incorporated by
reference.

All hazardous materials are fully
integrated into either the balloon system
or the Test Vehicle. Immediately post-
landing, vessels would transit from the
test support locations beyond the launch
hazard arc to intercept and salvage the
floating systems-balloon and Test
Vehicle. Whether or not either of these
systems enter PMNM, they would be
recovered as quickly as possible. Under
nominal conditions, all pyrotechnic
systems are fired during flight and land
spent (as part of the balloon system-or
Test Vehicle) in the ocean.

2013 LDSD Final EA applies to
hazardous materials and waste forthe
On-shore Area and is therefore added
by reference.

NASA would exclude a splashdown
near the 70 hectares (170.acres) of
Nihoa Island and the‘approximately
128.5 km?(37.5 nm?)-Special
Management Area surrounding Nihoa
Island. In the highly unlikely probability
that an unplanned scenario occurs
(e.g., crashfire);-NASA would contact
the PMNM Permit.Coordinator
immediately.

2013 LDSD Final EA (those results are
incorporated by reference) and with the
clarification that some recovery aids
discussed in that EA may or may not be
employed. One flight was conducted in
2014, and up to three could be conducted
in 2015. Under the No-action Alternative,
Sections 2.1.1.1.2.1 (Operational Facilities)
and 2.1.1.3 (Launch Operation) of this SEA
would apply.

Health and
Safety

The detailed analysis presented in the
2013 LDSD Final EA applies to the
health and safety for the-Open-Qcean
Area within and north’of PMNM and is
therefore added by reference.

Undeveloped and unpopulated island

Based on the Proposed Action from the
2013 LDSD Final EA (those results are
incorporated by reference) and with the
clarification that some recovery aids
discussed in that EA may or may not be
employed. One flight was conducted in
2014, and up to three could be conducted
in 2015. Under the No-action Alternative,
Sections 2.1.1.1.2.1 (Operational Facilities)
and 2.1.1.3 (Launch Operation) of this SEA
would apply.

February 2015
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Table ES-1. Summary of Environmental Impacts for Alternative 1—Proposed Action (Continued)

Resource
Category

Open Ocean Area
(PMNM and Outside Area)

Nihoa Island
(Including Special Management
Area)

No-action

Land Use

N/A*

Undeveloped and unpopulated island.

Based on the Proposed Action from the
2013 LDSD Final EA (those results are
incorporated by reference) and with the
clarification that some recovery aids
discussed in that EA may or may not be
employed. One flight was conducted in
2014,and up to three could be conducted
in 2015. Under the No-action Alternative,
Sections 2.1.1.1.2.1 (Operational
Facilities) and 2.1.1.3 (Launch Operation)
of this SEA would apply.

Noise

Any change in noise levels is expected to
be short-term and temporary and would
not adversely affect marine animals.

Any change in noise levels'is expected
to be short-term and temporary and
would not adversely-affect terrestrial or
marine animals.

Based on the Proposed Action from the
2013 LDSD Final EA (those results are
incorporated by reference) and with the
clarification that some recovery aids
discussed in that EA may or may not be
employed. One flight was conducted in
2014, and up to three could be conducted
in 2015. Under the No-action Alternative,
Sections 2.1.1.1.2.1 (Operational
Facilities) and 2.1.1.3 (Launch Operation)
of this SEA would apply.

Socioeconomics

Post launch activities are not anticipated
to affect any commercial-or private
commerce on the open seas.
Commercial and private sea vessels.and
aircraft would be notified in advance of
launch activities by RMRF as part of their
routine operations through-Notices'to
Airmen (NOTAMs) and Netices to
Mariners (NOTMARS).

Undeveloped and unpopulated island.

Based on the Proposed Action from the
2013 LDSD Final EA (those results are
incorporated by reference) with the
clarification that some recovery aids
discussed in that EA may or may not be
employed. One flight was conducted in
2014, and up to three could be conducted
in 2015. Under the No-action Alternative,
Sections 2.1.1.1.2.1 (Operational
Facilities) and 2.1.1.3 (Launch Operation)
of this SEA would apply.

*N/A — Resource not applicable and not analyzed for this location.
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Table ES-1. Summary of Environmental Impacts for Alternative 1—Proposed Action (Continued)

Resource
Category

Open Ocean Area
(PMNM and Outside Area)
Area)

Nihoa Island
(Including Special Management

No-action

Transportation

Post launch activities are not anticipated Undeveloped and unpopulated

to adversely affect any commercial or island.
private sea vessels or aircraft that could

be present in the area. Commercial and

private sea vessels and aircraft would be

notified in advance of launch activities by

PMRF as part of their routine operations

through NOTAMs and NOTMARSs.

Federal regulations (50 CFR Part 404)
define specific vessel traffic reporting
rules for areas within PMNM, a
designated Particularly Sensitive Sea
Area (PSSA). All domestic vessels,
foreign vessels greater than 300 gross
tons that are either going to or coming
from a U.S. port or place, and foreign
vessels of any size that are heading to or
coming from a U.S. port or place must
provide entry notification within 72 hours
of entering the PSSA and provide exit
notification within 12 hours of exiting the
PSSA. Notification to PMNM via
telephone, fax, or email
(http://www.papahana
umokuakea.gov/resource/
ship_reporting.html)./All other vessels are
encouraged to participate, but are not
required. Passage without interruption is
highest during the winter. months
(October—February) due to-bad weather
north of PMNM. In general, duée to the
area’s remote location, vessel traffic is
minimal throughout the year.

Based on the Proposed Action from the
2013 LDSD Final EA (those results are
incorporated by reference) and with the
clarification that some recovery aids
discussed in that EA may or may not be
employed. One flight was conducted in
2014, and.up to three could be conducted in
2015. Under the No-action Alternative,
Sections 2.1.1.1.2.1 (Operational Facilities)
and 2.1.1.3 (Launch Operation) of this SEA
would apply.

February 2015
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Table ES-1. Summary of Environmental Impacts for Alternative 1—Proposed Action (Continued)

Resource Open Ocean Area Nihoa Island No-action
Category (PMNM and Outside Area) (Including Special Management
Area)
Utilities N/A* Undeveloped and unpopulated Based on the Proposed Action from the 2013
island. LDSD Final EA (those results are

incorporated by reference) and with the
clarification that some recovery aids
discussed in that EA may or may not be
employed:. One flight was conducted in 2014,
and up to-three could be conducted in 2015.
Under the No-action Alternative, Sections
2.1.1.1.2.1 (Operational Facilities) and 2.1.1.3
(Launch Operation) of this SEA would apply.

Visual Although the balloon and parachute may be Undeveloped and unpopulated Based on the Proposed Action from the 2013
Aesthetics visible for a brief time, there are no known island. LDSD Final EA (those results are
receptors that would suffer adverse incorporated by reference) and with the
environmental impacts to “scenic views” in clarification that some recovery aids
the Open Ocean Area. discussed in that EA may or may not be

employed. One flight was conducted in 2014,
and up to three could be conducted in 2015.
Under the No-action Alternative, Sections
2.1.1.1.2.1 (Operational Facilities) and 2.1.1.3
(Launch Operation) of this SEA would apply.

Water The detailed analysis presented in the 2013, The detailed analysis presented in  Based on the Proposed Action from the 2013
LDSD Final EA applies to water resources the 2013 LDSD Final EA appliesto LDSD Final EA (those results are
for the Open Ocean Area-within and north water resources for the Open incorporated by reference) and with the
of PMNM and is therefore“added by Qcean Area within and north of the clarification that some recovery aids
reference. PMNM and is therefore added by discussed in that EA may or may not be
reference. employed. One flight was conducted in 2014,

and up to three could be conducted in 2015.
Under the No-action Alternative, Sections
2.1.1.1.2.1 (Operational Facilities) and 2.1.1.3
(Launch Operation) of this SEA would apply.

*N/A — Resource not applicable and not analyzed for this location.
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Under Alternative 2, NASA would conduct the Proposed Action as detailed in the 2013
LDSD Final EA and with clarification of recovery aides that may or may not be
employed. The proposed test campaign for Alternative 2 would consist of launch,
operation, and recovery of up to two missions per year over the next 5 years (June
2015—-August 2019) from a designated location on PMRF using the flight trajectory
outlined in the 2013 LDSD Final EA. Under Alternative 2, Sections 2.2.2.1 (Operational
Facilities) and 2.4.2 (Launch Operation) of this SEA would apply. Analyses for the
affected environments were detailed in the 2013 LDSD Final EA, and results are
incorporated by reference. The corresponding 2013 Final EA section numbers are
denoted in parentheses after each heading. Table ES-2 is a summary of the cumulative
effects associated with 5 additional years of SFDT launches from PMRF.

Table ES-2. Summary of Environmental Impacts for Alternative 2—
Additional Launch Years

Affected Cumulative Effects
Environment

Pacific Missile  No-action: Based on the Proposed Action from the 2013 Final Low Density
Range Facility =~ Supersonic Decelerator Environmental Assessment (LDSD Final EA); those results
are incorporated by reference.

Proposed Action: Based on‘the analysis of resources analyzed and presented in
the 2013 LDSD Final EA for the\Pacific Missile Range Facility (PMRF) (air quality
[4.1.1], airspace [4.1.2], biological resaurces [4.1.3], hazardous materials and waste
[4.1.4], health and safety [4.1.5]; socioeconomics [4.1.6], and water resources
[4.1.7]), the following conclusions can be made. Negligible temporary increases
would occur in emissions, and activities would be minor and transitory. Airspace
would continue to be coordinated through the Federal Aviation Administration
(FAA). The addition of eight flights over 4 years and other activities combined
would be performed‘at varying-times and locations on PMRF and should have
negligible adverse cumulative-environmental impacts on biological resources. Pre-
launch and launch activities represent routine types of hazardous material and
waste-as well as health and safety activities at PMRF, as a result, no substantial
adverse environmental impacts from the management of Supersonic Flight
Dynamics Test (SFDT) project related hazardous materials and waste and routinely
provided safety support are anticipated. There would continue to be no negative
environmental impacts on the permanent population size, employment
characteristics, schools, and type of housing available on-island. The amount of
exhaust’products from the SFDT that could potentially be deposited due to the
launch activity would be small, and no cumulative impacts are expected. The Test
Vehicle hardware, debris, and propellants that could fall into the ocean are
expected to have only a localized, short-term effect on water quality.
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Table ES-2. Summary of Environmental Impacts for Alternative 2—
Additional Launch Years (Continued)

Affected Cumulative Effects
Environment

Niihau No-action: Based on the Proposed Action from the 2013 LDSD Final EA; those
results are incorporated by reference.

Proposed Action: Based on the analysis of resources analyzed and presented in
the 2013 LDSD Final EA for Niihau (airspace [4.2.1], biological resources [4.2.2],
cultural resources [4.2.3], and health and safety [4.2.4]), the additional LDSD
launches may still require overflight of Niihau. The overflight is.not anticipated to
result in adverse environmental impacts to the airspace over Niihau; is not
anticipated to environmentally impact biological and culturala«esources on the
island, and all missions or projects are closely reviewed and analyzed to ensure
that there are no unacceptable risks to the public, Gevernment and military
personnel, and contractors.

Open Ocean No-action Alternative: Based on the Proposed‘Action from the 2013 LDSD Final
Area EA; those results are incorporated by reference.

Proposed Action: Based on the analysis.ofresources analyzed and presented in
the 2013 LDSD Final EA for the Open Ocean Afea (airspace [4.3.1], biological
[4.3.2], cultural [4.3.3], hazardous materials and waste [4.3.4], health and safety
[4.3.5], and water resources [4:3.6]), the launch activity will continue the use of the
required scheduling and coordination-process for area’airspace, and adherence to
applicable Department of Defense directives and FAA regulations. The activities
proposed may affect but is not likely to’adversely affect federally-listed marine
mammals and sea turtles in the operational area. The proposed activities would not
result in any directenvironmental\impacts on corals or degradation of
water/sediment quality in the vicinity of corals. Any submerged features that might
be within this area are)at considerable’depth, and the potential for disturbance is
extremely’remote. Theimplementation of Alternative 2 would not introduce new
types of hazardous'materials and’waste into the Open Ocean Area, and only small
increases in quantities of previously introduced types of hazardous wastes are
expected. For health and safety, rocket launches are short-term, discrete events
that are actively managed by PMRF range safety. The launch activities would not
be scheduled to occur.at the same time as other launch programs. The effect of
any rocket,motor emission products deposited in the open ocean would be very
transient due to the buffering capacity of sea water and dilution by current ocean
mixing and/would not be expected to result in any cumulative adverse effects.

Global No-action/Alternative: Based on the Proposed Action from the 2013 LDSD Final
Environment EA; those results are incorporated by reference.

Proposed Action: Because the LDSD launches would release little or no ozone
depleting substance, there would be no adverse cumulative environmental impacts
on the stratospheric ozone layer.
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ACRONYMS AND ABBREVIATIONS

AGL Above Ground Level

ATK Alliant Techsystems Incorporated
CEQ Council on Environmental Quality
CFR Code of Federal Regulations

ConOps Concept of Operations

DoD Department of Defense

DPS Distinct Population Segment

EA Environmental Assessment

EFH Essential Fish Habitat

EGSE Electronic Ground Support Equipment
EO Executive Order

EPA United States Environmental Protection Agency
ESA Endangered Species Act

FAA Federal Aviation Administration
FONSI Finding of No Significant Impact

ft Feet

kg Kilogram(s)

km Kilometer(s)

km? Square Kilometefr(s)

km/hr Kilometers per Hour

Jo] Pound(s)

LDSD Low Density Supersonic Decelerators
LEO Low Earth Orbit

m Meter(s)

mcf Million Cubic Feet

MET Meteorological

MHI Main Hawaiian Islands

mi Mile(s)

mi? Square Mile(s)

N/A Not Applicable

NASA National Aeronautics and Space Administration
NEPA National Environmental Policy Act
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NHPA National Historic Preservation Act

nm Nautical Mile(s)

nm?2 Square Nautical Mile

NMFS National Marine Fisheries Service

NOAA National Oceanic and Atmospheric Administration
NOTAM Notice to Airmen

NOTMAR Notice to Mariners

NWHI Northwestern Hawaiian Islands

PMNM Papahanaumokuakea Marine National Monument
PMRF Pacific Missile Range Facility

PSSA Particularly Sensitive Sea Area

ROBIN Rocket Balloon Instruments

RSOP Range Safety Operational Plan

SEA Supplemental Environmental Assessment

SFDT Supersonic Flight Dynamics Test

SIAD Supersonic Inflatable Aeradynamic Decelerator.
SSRS Supersonic Ring-Sail

STMD Space Technology Mission Directorate

TDM Technology Demonstration Mission

TSP Test Support Positions

U.S.C. United States Code

USFWS United States Fish and Wildlife Service
WPRFMC Western Pacific Regional Fishery Management Council
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UNIT CONVERSION TABLE

Metric Unit

meter

kilometer

kilometer

square
kilometer

hectare

kilogram

Multiply by:

Conversion Factor

3.28084

0.539957

0.621371

0.291181

2.47105

2.20462

To convert
to:

Imperial
(English) Unit

foot

nautical mile*

mile

square nautical
mile

acre

pound

*Note: To convert miles into nautical miles multiply by 0.86897.
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1.0 PURPOSE AND NEED FOR PROPOSED
ACTION

The National Aeronautics and Space Administration (NASA) prepared a Final
Environmental Assessment (EA) and issued a Finding of No Significant Impact (FONSI)
in May 2013 which evaluated and addressed the potential environmental consequences
of conducting the proposed launch, operation, and recovery of the Low Density
Supersonic Decelerator (LDSD) Technology Demonstration Mission (TDM) test flights at
the U.S. Navy’s Pacific Missile Range Facility (PMRF) on Kauai, Hawaii (Figure 1-1).
The 2013 Final EA addressed the first demonstration test which was successfully
conducted in June 2014, as well as the campaigns planned in 2015 consisting of three
additional demonstration tests. Based on information gleaned from the first test, the
purpose of this Supplemental Environmental Assessment (SEA) is toevaluate the
potential environmental consequences (environmental impacts) of changes planned for
future campaigns. These changes consist of the No-action Alternative, Alternative 1,
and Alternative 2:

e No-action Alternative: Under the No-action Alternative, NASA would conduct
the Proposed Action as detailed in the 2013 LDSD Final EA and with the
clarification that some recovery aids discussed in‘that EA may or may not be
employed. This proposed test campaign would consist of launch, operation,
and recovery of up to four missions from-a designated location on PMRF.
The Supersonic Flight Dynamics Test(SFDT) campaign would consist of up
to four flights from approximately June to July 2014 and June to August 2015.
One flight was conducted,in 2014, and'up to three could be conducted in
2015. Under the No-action-Alternative, Sections 2.1.1.1.2.1 (Operational
Facilities) and 2.1.1.3(Launch-Operation) of this SEA would apply.

e Alternative 1 (Preferred Alternative): Consists of using additional open ocean
splashdown area within.and outside of Papahanaumokuakea Marine National
Monument (PMNM) and additional launch years. For Alternative 1 (Preferred
Alternative), these\changes consist of (1) permit authorization from the
National Oceanic and Atmospheric Administration (NOAA) (issuance of which
is contingent upon final approval of this SEA and associated FONSI) for flight
hardware to potentially fly over, splashdown, and be recovered (except the
balloon flight train, which would rapidly sink in the open ocean) within the
easternmost part of PMNM; and (2) perform up to two LDSD TDM test flights
annually over the next 5 years, starting in June 2015 and ending in August
2019.

e Alternative 2: Consists of adding additional launch years to the 2013 Final
EA and with the clarification that some recovery aids discussed in that EA
may or may not be employed. For Alternative 2, these changes consist of
additional test flights of up to two missions per year over the next 5 years
(June 2015-August 2019) from a designated location on PMRF using the
flight trajectory outlined in the 2013 LDSD Final EA. For future testing, the

February 2015 Draft LDSD Supplemental EA 1-1



EXPLANATION
D Proposed Launch Area (not to scale)
D Red Label Area (not to scale)

Overview of PMRF and
the Western Shore of
Kauai

Kauai, Hawaii

Figure 1-1
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full open ocean recovery of the expended flight hardware, including balloon
carcass, Test Vehicle, and supersonic parachute, will take place within a pre-
coordinated operational area located west by northwest of PMRF (Figure 1-
2). Under Alternative 2, Sections 2.1.1.1.2.1 (Operational Facilities) and
2.1.1.3 (Launch Operation) of this SEA would apply.

This SEA is in compliance with the following statutes, regulations, and procedures:

e National Environmental Policy Act (NEPA) of 1969, as amended (42 United
States Code [U.S.C.] 4321 et seq.)

e Council on Environmental Quality (CEQ) Regulations for Implementing the
Procedural Provisions of NEPA (40 Code of Federal’'Regulations [CFR] Parts
1500-1508)

e NASA NEPA Implementing Regulation (Subpart1216.3)

e NASA Procedural Requirement 8580.1, NASA National Environmental Policy
Act Management Requirements

e Executive Order (EO) 12114, Environmental Effects Abroad of Major Federal
Actions

e Presidential Proclamation, 8031\ Establishment of the Northwestern Hawaiian
Islands Marine National Monument

e 50 CFR Part 404, Northwestern Hawaiian Islands Marine National Monument

1.1 BACKGROUND

Section 1.1 of the 2013 LDSD Final EA provides a detailed background for NASA’s
LDSD mission directive,;-and Chapter 4 of the 2013 LDSD Final EA analyzes the
environmental’consequences of conducting the series of LDSD tests from PMRF, and
also potential impacts on Niihau and the Open Ocean Area. The 2013 LDSD Final EA
can be found at http://www.sjtes.wff.nasa.gov/Code250/LDSD_Final_EA_ May2013.pdf.

Subsequent to issuing aFONSI for the LDSD Final EA on 10 May 2013, NASA
continued its mission planning and ultimately conducted the first LDSD flight in June
2014. Lessons learned from this initial LDSD flight indicated that changes to the
Proposed Action as described in the LDSD Final EA could be warranted.
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Under NEPA, Federal agencies have a continuing duty to evaluate the environmental
consequences of their actions. Under certain circumstances, agencies must
supplement their existing environmental analyses should they propose changes to
those actions that could have a bearing on environmental consequences.

Accordingly, NASA has prepared this SEA as a supplement to the 2013 LDSD Final EA
to evaluate the environmental consequences of operational changes it proposes for the
additional LDSD test flights scheduled to be conducted in the summers of 2015 through
20109.

The following three sections of the SEA provide (1) a summary of the June 2014 LDSD
test flight; (2) the lessons learned which prompted NASA to consider modifying its
Proposed Action; and (3) the Federal authorization needed to-undertake the proposed
changes.

1.1.1 2014 LDSD SFDT FLIGHT SUMMARY

The LDSD project’s first Supersonic Flight Dynamics Test (SFDT), executed on 28 June
2014 from the U.S. Navy’'s PMREF, represented the culmination of years of planning,
development, and ingenuity by multiple NASA centers. The focus of this first SFDT was
to determine if the devised test architecture and Concept of Operations (ConOps)
achieved engineering and technology conditions to-push the limits of the decelerators
being developed. The SFDT had to be accomplished within established requirements
outlined in the LDSD project’'s EA, NASA's policies defined in the Wallops Flight Facility
Range Safety Manual, and the U.S.-Navy’s Safety policies defined in the Range Safety
Operational Plan (RSOP).

Although the initial 2-weeklaunch windew_opened on 2 June 2014, the LDSD project
experienced daily upper wind-conditions that preempted all launch attempts during that
window. The LDSD project andthe U.S. Navy’'s Management coordinated a second
launch window atthe end of June 2014 requiring redeployment of project personnel and
support assets: The first day of the second launch window opened on 28 June 2014
and provided-a valid opportunity for launch. The predicted balloon trajectory was along
a path north of Niihau. This/particular balloon trajectory only afforded an approximate
30-minute decision.window for Test Vehicle drop to reaction to any inflight anomalies
(i.e., unplanned scenarios) that might occur. The LDSD project accepted the risks
associated with this northern trajectory and moved forward with a launch attempt. After
numerous decision meetings, all Go/No Go criteria were green and the balloon was
released from the launch site at PMRF.

The SFDT consisted of releasing a 1 million cubic meter (34 million cubic foot [mcf])
scientific balloon that carried the Test Vehicle to the minimum desired float altitude of
37,000 meters (m) (120,000 feet [ft]). The Test Vehicle was then released, initiating the
mission sequence. After the Test Vehicle dropped, small solid-fueled rocket motors
ignited and stabilized the Test Vehicle prior to the main motor ignition. The main motor
ignited propelling the Test Vehicle upwards to an altitude of approximately 55,000 m
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(180,000 ft) at a speed of approximately Mach 4. The Test Vehicle then deployed a
torus (doughnut-shaped) tube called the Supersonic Inflatable Aerodynamic Decelerator
(SIAD) to slow its velocity to approximately Mach 2. The Test Vehicle then deployed
the 30.5-m (100-ft) diameter supersonic parachute, designed to carry the Test Vehicle
safely to a controlled oceanic impact in a pre-coordinated operational area off the west
coast of the island of Kauai, Hawaii.

The combined flight system (balloon and Test Vehicle) was continually tracked by
PMRF ground instrumentation providing positional data to the U.S. Navy Range Safety
Organization. The position of the flight system along with individual splashdown
dispersions (variable, maximum 26 kilometers [km] [14 nautical miles [nm]) for the
balloon, detached balloon flight train on recovery parachute, and Test Vehicle were
overlaid onto a display system. The splashdown dispersions (for-each item) were
compared to restrictions imposed on the LDSD project due to Niihau.and Kauai islands
(public safety criteria), Federal Aviation Administration (FAA) boundaries (public safety
criteria), and PMNM (environmental safety criteria).

The balloon ascent progressed in accordance to plan exceptfor slightly higher upper air
wind speeds than predicted and the balloon’s ascent being slightly slower than
predicted. Each of these slight changes to the timeline narrowed the overall margin in
the dec