








































































































Figure 3.2-2. Unweighted Lmax contours for Falcon 9 launch at SLC-4
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3.2.2.1.3 Launch and Landing Sonic Boom
Sonic Boom from Falcon 9 Launch at SLC-4

Sonic boom model profiles for Falcon 9 launches from SLC-4 are similar to those analyzed in Section 3.2
of the 2023 SEA, with the exception of an increase in frequency due to higher cadence. Falcon launches
with easterly trajectories may result in sonic booms that impact eastern Santa Barbara, Ventura, and
northwestern Los Angeles Counties (Figure 3.2-3). To supplement the typical model output of sonic boom
contours, DAF conducted additional sonic modeling for the ascent phase of easterly trajectories to capture
potential variability in the noise environment. For these trajectories sonic booms may impact a sub-
portion of the potential impact area shown in Figure 3.2-3, which shows the conglomeration of 125
different model results. Probabilities were then derived from this modeling to predict the potential
location and intensity of a sonic boom. Of these, 15% of the model runs predicted sonic boom impacts in
eastern Santa Barbara County; 50% of the sonic boom levels were less than 0.25 psf, approximately 17%
were greater than 1.0 psf, and 0.3% were greater than 2.0 psf. The highest level predicted was 2.13 psf.
97% of model runs predicted impacts in Ventura County; 65% were less than 0.25 psf, approximately 14%
were greater than 1.0 psf, 0.04% were greater than 2.0 psf. The highest predicted boom level was 2.03
psf. Of the 125 model results, 94% of model runs predicted impacts in western Los Angeles County; 95%
were less than 0.25 psf and none were greater than 0.75 psf. A 2.13 psf overpressure equates to a CDNL
of 42.6 dBC, well below the 60 dBC significance threshold. However, CDNL is not a useful metric for ascent
sonic booms as they are heavily dependent on the actual trajectory and atmospheric conditions thus the
actual location of the sonic boom is expected to vary between launches.

Sonic Boom from Falcon 9 Landings at SLC-4

Sonic boom footprints for Falcon 9 first stage landings at SLC-4 were modeled using PCBoom software and
sample mission trajectories that depict an estimated worst-case scenario in terms of boom levels and
extent of the impact footprint (KBR 2024). Figure 3.2-4 shows an example sonic boom footprint, in the
form of overpressure contours in psf for the Falcon 9 first stage landing at SLC-4. The boom levels in the
vicinity of the SLC-4 landing pad range from about 5.0 to 9.5 psf. Boom levels on VSFB range from 0.1 to
5.0 psf in areas away from the landing pad. The broad crescent, with boom levels of 0.1 psf is located
mostly over the Pacific Ocean, however this contour surrounds VSFB and Lompoc, CA, and Orcutt, CA to
the east, as well as Conception, CA to the south. If all 12 landings at SLC-4 were to occur at night with
overpressures of 4 psf on Lompoc, the corresponding CDNL would be 59.4 dBC, below the 60 dBC
significance threshold. This is a conservative analysis, as landings could occur at any time of day and are
not expected to consistently result in overpressure levels of that magnitude in populated areas.

Sonic Boom from Falcon First Stage Landings Downrange in the Pacific Ocean

Similar engine noise and noise impacts would occur during landings of the Falcon 9 first stage boosters
offshore of California (minimum distance of 12 nm within the Proposed Landing Area), which has been
analyzed in Section 3.2 of the 2023 SEA and would not result in any different impacts as discussed in these
documents, with the exception of an increase in frequency due to higher cadence. Since the noise from
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offshore landing activities would occur far from sensitive receptors, there would be no significant impacts
associated with implementing the landings at the offshore locations.

Overall Sonic Boom Effects

In general, booms in the 0.2 to 0.3 psf range could be heard by someone who is expecting it and listening
for it, but usually would not be noticed. Booms of 0.5 psf are more likely to be noticed, and booms of 1.0
psf are certain to be noticed. Therefore, during launches with easterly trajectories, people in eastern Santa
Barbara and Ventura Counties would occasionally hear sonic booms and sometimes experience sonic
booms just over 2 psf. These would likely startle people if they were not anticipating it. People living in
western Los Angeles County may occasionally hear a sonic boom, but generally at levels that would not
be noticed. People in Lompoc, CA are likely to notice booms from first stage and booster landings at SLC-
4, as are people located on VSFB and other populated areas around VSFB. People located within the 1.0
psf and 2.0 psf region (see Figure 3.2-4) would likely be startled and possibly annoyed. Announcements
of upcoming Falcon 9 launches and landings serve to warn people about these noise events and are likely
to help reduce adverse reactions to these noise events.

As described in Section 3.2.2.1.1, the duration of a noise event plays heavily into OSHA’s permissible daily
noise exposure. A sonic boom is typically between 300 and 600 milliseconds in duration. As such, the
contribution to the daily exposure is extremely minimal and would not contribute substantially towards
reaching a CNEL of 65 dBA. Further, injury to the ear has been noted above levels of 8,000 Pascals (Fisher
2008), which is roughly the same as a 170 psf boom, very far above predicted levels for the Falcon 9, thus
injuries would not occur.

Boom levels over land, which are less than 5.0 psf in most areas, are unlikely to cause structural damage.
Materials in good condition do not normally fail under sonic boom levels below 6 psf (NOAA 2023). NOAA
publishes overpressure levels of concern that indicate the typical pressure for glass failure is 21.6 psf,
although glass failure could occur at 5.76 psf (NOAA 2023). In 1965, NASA conducted a study of potential
structural effects from sonic booms near the White Sands Missile Range and found that there was no
structural damage until 8 psf (after more than 1500 tests), but that damage could occur to glass, plaster,
tile, and stucco that was already in a vulnerable condition (Benson 2013). Sonic booms above 1.5 psf in
the Lompoc, eastern Santa Barbara County, and Ventura County are expected to be infrequent events and
would vary in impact location. The DAF and SpaceX will also notify the public prior to missions with the
potential to impact these areas so that the public can anticipate and prepare for the potential disturbance.
Therefore, there would be no significant impacts from sonic booms produced during landing at SLC-4
resulting from the Proposed Action under Alternative 1.
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Figure 3.2-3. Sonic boom model results for 125 runs for easterly SpaceX Falcon 9 trajectories showing range of possible boom impact areas and levels,
depending on meteorological conditions (Note: the image is intended to show the array of potential sonic booms; no single launch would result in impacts
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Figure 3.2-5. Falcon 9 CNEL contours for combined operations at SLC-4
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3.2.2.1.4 Airspace

Airspace closures associated with commercial space operations could result in temporarily grounded
aircraft at affected airports and re-routing en-route flights on established alternate flight paths. The FAA
has rarely, if ever, received reportable departure delays associated with launches at VSFB. Aircraft could
be temporarily grounded if airspace above or around the airport is closed. Ground delays are also used
under some circumstances to avoid airborne reroutes. If aircraft were grounded, noise levels at the airport
could temporarily increase as the planes sit idling waiting for takeoff. Depending on the altitude at which
aircraft approach an airport, there could be temporary increases in noise levels in communities around
the airports. However, aircraft would travel on existing en-routes and flight paths that are used daily to
account for weather and other temporary restrictions. Not all launch and reentry missions would affect
the same aircraft routes or the same airports and re-routing associated with launch-related closures
represents a small fraction of the total amount of re-routing that occurs from all other reasons in any
given year. Any incremental increases in noise levels at individual airports would only last the duration of
the airspace closure periodically and a meaningfully change existing DNL at the affected airports and
surrounding areas is not expected. Therefore, airspace closures due to commercial space operations are
not expected to result in significant noise impacts.

3.2.2.2 No Action Alternative

Under the No Action Alternative, increased launch cadence on VSFB would not occur, resulting in no
impacts on the noise environment, beyond those described in the 2023 SEA.

3.3 Terrestrial Biological Resources

3.3.1 Affected Environment

Under Section 7 of the ESA of 1973, as amended (16 USC Section 1531, et seq.), federal agencies must
assess project effects on species that are federally listed or proposed for listing based on the best scientific
and commercial data available. Section 7 consultations with the USFWS and NMFS are required for federal
projects that have the potential to adversely affect (directly or indirectly) listed species or destroy or
adversely modify critical habitat. Also, when evaluating project impacts USSF policy is to consider other
federal special status species, state-listed protected species, and species protected by state law. In
California, these include species that the California Department of Fish and Wildlife (CDFW) designates
per the California Fish and Game Code Sections 3511, 4700, 5050, and 5515 as “fully protected” wildlife
species. "Fully protected" designation means the species is at risk of extinction within California. This term
was used before California’s Endangered Species Act became law. California also protects species of
special concern. Although SLD 30’s Integrated Natural Resource Management Plan is not subject to
California’s requirements, SLD 30 protects and conserves these species when practicable and consistent
with the military mission. SLD 30 also must comply with requirements of the Migratory Bird Treaty Act
(MBTA) of 1918 (16 USC Sections 703-712) as amended. This MBTA protects native migratory birds,
including their eggs, active nests, and young.

The ROI for terrestrial biological resources includes areas potentially impacted by sonic boom, rocket
engine noise, and increased water usage, which includes VSFB and the surrounding region, as well as the
NCI.
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3.3.1.1 Methodology

The DAF reviewed prior special status species survey and monitoring data, biological reports, and
California Natural Diversity Database (CNDDB) records to assess the documented and potential
occurrence, distribution, and habitat use of plants and animals, including special status species, within the
region potentially affected by the Proposed Action.

3.3.1.2 Wildlife Resources

Common birds within the ROl include house finch (Carpodacus mexicanus), Brewer’s blackbird (Euphagus
cyanocephalus), cliff swallow (Hirundo pyrrhonota), barn swallow (Hirundo rustica), and California
thrasher (Toxostoma redivivum). Amphibians within the ROl include the Baja California treefrog
(Pseudacris hypochondriaca), Monterey ensatina (Ensatina eschscholtzii), and black-bellied slender
salamander (Batrachoseps nigriventris). Reptiles include western fence lizard (Sceloporus occidentalis),
western skink (Eumeces skiltonianus), and southern Pacific rattlesnake (Crotalus oreganus helleri). Various
mammal species are also expected to occur within the ROI, including brush rabbit (Sylvilagus bachmani),
coyote (Canis latrans), black bear (Ursus americanus), and California ground squirrel (Otospermophilus
beecheyi). Small mammals include kangaroo rats (Dipodomys spp.) and pocket gopher (Thomomys
bottae). Bat species in the area include big brown bat (Eptesicus fuscus) and western red bat (Lasiurus
blossevillii). The NCI host the island scrub jay (Aphelocoma insularis), Channel Islands spotted skunk
(Spilogale gracilis amphialus), island fox (Urocyon littoralis), and the island deer mouse (Peromyscus
maniculatus santacruzae).

3.3.1.3 Special Status Wildlife Species

Species were considered “special status” if they met at least one of the criteria listed in Table 3.3-1.
Potential occurrence was determined based on past documentation of special status species within the
vicinity of the ROl and suitability of habitat and occurrence within the region (Table 3.3-2 through Table
3.3-7). Detailed information is contained in Appendix A.

Table 3.3-1. Terrestrial special status species considered

Special-Status Biological Resources

Plant and wildlife species that are federally listed, proposed for listing, or candidates for listing

Plant and wildlife species that have been delisted

Plant and wildlife species that are state listed or candidates for listing

California fully protected species

Wildlife species considered California Species of Special Concern by CDFW

Plant species listed as endangered, threatened, or rare by the state of California

Golden eagles and bald eagles protected under the Bald and Golden Eagle Protection Act
Federal Birds of Conservation Concern

Winter roost locations for monarch butterflies protected under the Local Coastal Plan of Santa
Barbara County
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Table 3.3-2. Federal and State special status invertebrate species occurrence within the ROI

Status
Species Occurrence within the ROI
Federal California

Crotch bumble bee ssC Present in the noise footprint on VSFB, in eastern Santa
(Bombus crotchii) Barbara, Ventura, and western Los Angeles Counties.

) Overwintering stands within noise footprint on VSFB, in
Monarch butterfly Special

) P ) eastern Santa Barbara, Ventura, and western Los Angeles
(Danaus plexippus) Animal c "
ounties.

Notes: P = proposed for listing under the ESA; SSC = California State Species of Special Concern; “Special Animals” is a broad term used to refer to all
the animal taxa tracked by the CDFW.

Table 3.3-3. Special status fish species occurrence within the terrestrial portion of the ROI

Status

Species - = Occurrence within the ROI
Federal California

Historic occurrence in Honda Creek on VSFB; surveys have

Tidewat b not detected since 2001. Present in San Antonio Creek and
ldewater go
g, Y ] FT - Jalama Creek on VSFB. Present in coastal streams within the

(Eucyclogobius newberryi) . s

noise footprint in eastern Santa Barbara, Ventura, and

western Los Angeles Counties.

Currently extirpated on Honda Creek on VSFB; historic
Unarmored Threespine Stickleback - S introduction in Honda Creek in 1984. No individuals have
(Gasterosteus aculeatus) been detected in Honda Creek since the late 1990’s. Present

in San Antonio Creek on VSFB.

Not present on Honda Creek and San Antonio Creek on VSFB.
- SSC Present within the noise footprint on Malibu and Calleguas
Creeks in Ventura and western Los Angeles Counties.

Arroyo chub
(Gila orcuttii)

Present within the noise footprint in coastal streams and
FE Candidate | rivers of Santa Barbara (including VSFB) and western Los
Angeles Counties.

Steelhead - southern California DPS
(Oncorhynchus mykiss)
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Notes: DPS = Distinct Population Segment; FE = Federally Endangered Species; FT = Federally Threatened Species; SE = State Endangered Species;

SSC = California State Species of Special Concern

Table 3.3-4. Special status amphibian species occurrence within the terrestrial portion of the ROI

Species Status - - Potential Occurrence within the ROI

Federal California
California tiger salamander FE ST Not on VSFB. Present within noise footprint in Santa Barbara
(Ambystoma californiense) County.
Coast range newt i SsC Not on VSFB. Present within the noise footprint in coastal streams
(Taricha torosa) of Santa Barbara, Ventura, and western Los Angeles Counties
California red-legged frog ET SsC Present in aquatic habitats within noise footprint in Santa Barbara
(Rana draytonii) County, including VSFB.
Arroyo toad FE SsC Not on VSFB. Present within noise footprint in Santa Barbara,
(Anaxyrus californicus) Ventura, and Los Angeles Counties.
Western spadefoot 5 ssC Present within noise footprint in Santa Barbara (including VSFB),
(Spea hammondii) Ventura, and Los Angeles Counties.

Notes: FE = Federally Endangered Species, FT = Federally Threatened Species; ; P = proposed for listing under the ESA; SSC = California State Species

of Special Concern; ST = State Threatened Species

Table 3.3-5. Special status reptile species occurrence within the terrestrial portion of the ROI

Status
Species - - Potential Occurrence within the ROI
Federal California

Northern legless lizard SsC Present within the noise footprint in Santa Barbara County, including
(Anniella pulchra) VSFB.
Southern legless lizard ssC Not on VSFB. Present within the noise footprint in Ventura and
(Anniella stebbinsi) western Los Angeles Counties.
Coastal whiptail ssC Not on VSFB. Present within the noise footprint in western Los
(Aspidoscelis tigris stejnegeri) Angeles County.
Coast horned lizard SSC Present within the noise footprint in Santa Barbara (including VSFB),
(Phrynosoma blainvillii) Ventura, and western Los Angeles Counties.

Present within the noise footprint in coastal streams and wetlands of
Southwestern pond turtle . .

. . P SSC Santa Barbara (including VSFB), Ventura, and western Los Angeles

(Actinemys pallida) Counties
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Two-striped garter snake
(Thamnophis hammondii)

SSC

Present within the noise footprint in Honda Creek on VSFB and the
noise footprint in western Santa Barbara County. Potential occurrence
in the noise footprint in eastern Santa Barbara and western Los
Angeles Counties.

Notes: P = proposed for listing under the ESA; SSC = State Candidate Species

Table 3.3-6. Special status bird species occurrence within the terrestrial portion of the ROI

Status
Species - - Potential Occurrence within the ROI
Federal California
Allen’s hummingbird BCC Present within noise footprint in Santa Barbara (including VSFB),
(Selasphorus sasin) Ventura, and western Los Angeles Counties.
Documented occasional flyovers on VSFB; foraging habitat within
Bald eagle SE; Fully ) ) i . o
. BCC; BGEPA noise footprint. Rarely present within the noise footprint in eastern
(Haliaeetus leucocephalus) Protected .
Santa Barbara, Ventura, and western Los Angeles Counties.
Bank swallow ST Present within noise footprint in Santa Barbara (including VSFB),
(Riparia riparia) Ventura, and western Los Angeles Counties.
Belding’s savannah sparrow SE Present in coastal plains within the noise footprint in Santa Barbara
(Passerculus sandwichensis beldingi) (including VSFB), Ventura, and western Los Angeles Counties.
Present on sandy beaches and cliffs of VSFB shoreline and within the
Black oystercatcher . A
. BCC - noise footprint in Santa Barbara, Ventura, and western Los Angeles
(Haematopus bachmani) )
Counties.
. Present in nearshore ocean waters within the noise footprint in Santa
Black skimmer . .
. BCC - Barbara (including offshore of VSFB), Ventura, and western Los
(Rynchops niger) .
Angeles Counties.
Brant Present in nearshore ocean waters within the noise footprint in Santa
. - SSC Barbara (including offshore of VSFB), Ventura, and western Los
(Branta bernicla) .
Angeles Counties.
Winters in burrows in grassland areas impacted by noise. Breeding on
VSFB has not been documented in optimal breeding habitat on Base
Burrowing owl BCC ssC since 1984 (reflects a well-documented county-wide decline of the
(Athene cunicularia) species). Present in coastal plains and agricultural lands within the
noise footprint in eastern Santa Barbara, Ventura, and western Los
Angeles Counties.
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Status

Species - = Potential Occurrence within the ROI
Federal California
. . . Present in nearshore ocean waters and roosts on beaches and rocks
California brown pelican Fully L . o . .
. . . . - within the noise footprint in Santa Barbara (including VSFB), Ventura,
(Pelecanus occidentalis californicus) Protected

and western Los Angeles Counties.

One documented brief occurrence on VSFB in 2017 within noise
FE SE footprint. Unlikely to be present on VSFB. Present within noise
footprint in Ventura County.

California condor
(Gymnogyps californianus)

California least tern FE SE Present in noise footprint in Santa Barbara (including VSFB), Ventura,
(Sterna antillarum browni) and western Los Angeles Counties.
Coastal California gnatcatcher T SSC Not on VSFB. Present within the noise footprint in Ventura and
(Polioptila californica californica) western Los Angeles Counties.
Costa’s hummingbird BCC i Present within the noise footprint in Santa Barbara (including VSFB),
(Calypte costae) Ventura, and western Los Angeles Counties.
Golden eagle BGEPA Fully Present within noise footprint on VSFB and Santa Barbara County.
(Aquila chrysaetos) Protected Rare in Ventura and western Los Angeles Counties.
Grasshopper sparrow i SSC Present in coastal plains within the noise footprint in Santa Barbara
(Ammodramus savannarum) (including VSFB), Ventura, and western Los Angeles Counties.
Lawrence’s goldfinch BCC i Present in shrub and riparian habitat within noise footprint in Santa
(Spinus lawrencei) Barbara (including VSFB), Ventura, and western Los Angeles Counties.
Least Bell’s vireo FE SE Present within noise footprint in Santa Barbara (including VSFB),
(Vireo bellii pusillus) Ventura, and western Los Angeles Counties.
Light-footed Ridgeway’s rail FE SE Not on VSFB. Present in coastal salt marshes within the noise
(Rallus obsoletus levipes) footprint of Ventura County.
. Documented in shrub and riparian habitat within noise footprint in

Loggerhead shrike SSC; . .

) . BCC . Santa Barbara (including VSFB), Ventura, and western Los Angeles
(Lanius ludovicianus) Nesting

Counties.

Present on rocky coastline at low tide and beaches within noise
BCC - footprint in Santa Barbara (including VSFB), Ventura, and western Los
Angeles Counties.

Long-billed curlew
(Numenius americanus)

Present on sandy beaches and rocky coastline at low tide within noise
BCC - footprint in Santa Barbara (including VSFB), Ventura, and western Los
Angeles Counties.

Marbled godwit
(Limosa fedoa)
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Status
Species = = Potential Occurrence within the ROI
Federal California

Present in nearshore ocean waters within noise footprint in Santa
FT SE Barbara (including offshore of VSFB), Ventura, and western Los
Angeles Counties.

Marbled murrelet
(Brachyramphus marmoratus)

Northern harrier i S5C; Nesting Present in grassland within noise footprint in Santa Barbara (including
(Circus hudsonius) ’ VSFB), Ventura, and western Los Angeles Counties.

Nuttall’s woodpecker BCC i Present in riparian habitat within noise footprint in Santa Barbara
(Dryobates nuttallii) (including VSFB), Ventura, and western Los Angeles Counties.

. Present in riparian and non-native tree habitat within noise footprint
Oak titmouse

. BCC - in Santa Barbara (including VSFB), Ventura, and western Los Angeles
(Baeolophus inornatus) .
Counties.
. Fully . . e o
Peregrine falcon BCC; Protected: Present in coastal habitat within noise footprint in Santa Barbara
(Falco peregrinus anatum) Nesting Nesting " | (including VSFB), Ventura, and western Los Angeles Counties.

Present on rocky coastline at low tide and beaches within noise
BCC - footprint in Santa Barbara, (including VSFB) Ventura, and western Los
Angeles Counties.

Short-billed dowitcher
(Limnodromus griseus)

. Not present on VSFB. Present within the noise footprint in inland
Southwestern willow flycatcher

. T FE SE Santa Barbara Country and Ventura and western Los Angeles
(Empidonax traillii extimus)

Counties.

Present on rocky coastline at low tide and beaches within noise

Whimbrel L . .
. BCC - footprint in Santa Barbara (including VSFB), Ventura, and western Los
(Numenius phaeopus) .
Angeles Counties.
. . Present on rocky coastline at low tide, nests on sandy beaches within
Western snowy plover (Charadrius nivosus SSC; . L . .
. FT; BCC . noise footprint in Santa Barbara (including VSFB), Ventura, and
nivosus) Nesting .
western Los Angeles Counties.
Willet Present on rocky coastline at low tide and beaches impacted by noise
. . BCC - in Santa Barbara (including VSFB), Ventura, and western Los Angeles
(Tringa semipalmata) .
Counties.
. . . Fully Present in riparian and non-native tree habitat within noise footprint
White-tailed kite . . .
- Protected; in Santa Barbara (including VSFB), Ventura, and western Los Angeles
(Elanus leucurus) . .
Nesting Counties.
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Status
Species = = Potential Occurrence within the ROI
Federal California
Yellow warbler BCC SSC; Present in riparian habitat within noise footprint in Santa Barbara
(Setophaga petechia) Nesting (including VSFB), Ventura, and western Los Angeles Counties.

Notes: BCC = Federal Bird of Conservation Concern; BGEPA = Bald and Golden Eagle Protection Act; FE = Federally Endangered Species; FT = Federally
Threatened Species; SE = State Endangered Species; ST = State Threatened Species; SSC = California State Species of Special Concern
* “Special Animals” is a broad term used to refer to all the animal taxa tracked by the CDFW.

Table 3.3-7. Special status mammal species occurrence within the terrestrial portion of the ROI

Species Status - - Potential Occurrence within the ROI
Federal California

Pallid bat i ssC Present within the noise footprint in Santa Barbara (including VSFB),
(Antrozous pallidus) Ventura, and western Los Angeles Counties.
Spotted bat i ssC Present within the noise footprint in Santa Barbara (including VSFB),
(Euderma maculatum) Ventura, and western Los Angeles Counties.
Townsend’s big-eared bat i ssC Present within the noise footprint in Santa Barbara (including VSFB),
(Corynorhinus townsendii) Ventura, and western Los Angeles Counties.
Western red bat i ssC Present within the noise footprint in Santa Barbara (including VSFB),
(Lasiurus blossevillii) Ventura, and western Los Angeles Counties.
Western mastiff bat i ssC Present within the noise footprint in Santa Barbara (including VSFB),
(Eumops perotis californicus) Ventura, and western Los Angeles Counties.
San Diego desert woodrat i ssC Present within the noise footprint in Santa Barbara (including VSFB),
(Neotoma lepida intermedia) Ventura, and western Los Angeles Counties.
SOl{th coast rr.1arsh vole . - SSC Not on VSFB. Present within the noise footprint in Ventura County.
(Microtus californicus stephensi)
Southern California saltmarsh shrew .

. . - SSC Not on VSFB. Present in coastal salt marshes of Ventura County.
(Sorex ornatus salicornicus)
American badger i ssC Present within noise footprint in Santa Barbara (including VSFB),
(Taxidea taxus) Ventura, and western Los Angeles Counties.

Notes: SSC = California Species of Special Concern
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3.3.2 Environmental Consequences
3.3.2.1 Alternative 1 (Proposed Action)

The following factors were used to determine if a significant impact on biological resources would result
from implementing each alternative:

e Per 40 CFR 1501.3(d), and analyses examine both the context of the Proposed Action and the
intensity of the effect. In assessing context and intensity, the duration of the effect was
considered and the extent to which an effect is adverse at some points in time and beneficial in
others (for example, in assessing the significance of a habitat restoration action's effect on a
species, an agency may consider both any short-term harm to the species during implementation
of the action and any benefit to the same species once the action is complete). However, agencies
shall not offset an action's adverse effects with other beneficial effects to determine significance
(for example, an agency may not offset an action's adverse effect on one species with its beneficial
effect on another species).

Per FAA Order 1050.1F, impacts would be significant if the USFWS or NMFS determines that the action
would be likely to jeopardize the continued existence of a federally listed threatened or endangered
species or would result in destroying or adversely modifying federally designated critical habitat.

Impacts on biological resources would occur if project-related activities directly or indirectly affect special
status species or their habitats. These impacts can be short- or long-term impacts. For example, short-
term or temporary impacts can be from noise and long-term impacts can be from the lost habitat
supporting wildlife populations.

Potential impacts on biological resources from the Proposed Action include the following:

e Indirect impacts resulting from water use, which could be extracted from the San Antonio Creek
Basin;

e Project-related noise disrupting breeding, foraging, or roosting behaviors and

e Project-related noise causing habitat abandonment, including breeding or roosting sites.

3.3.2.1.1 Wildlife Resources

Temporary disturbances to terrestrial wildlife species within the ROl would occur during the launch,
landing, and static fire events. Wildlife responses to noise can be behavioral or physiological, ranging from
mild, such as an increase in heart rate, to more damaging effects on metabolism and hormone balance.
Because responses to noise are species specific, exact predictions of the effects on each species are
unreliable without data pertaining to the behavioral responsiveness and physiological sensitivity to noise
of those species or similar species.

Noise during launches, landing, and static firings at SLC-4 are expected to elicit a startle response in
terrestrial wildlife species that may either see or hear these activities. Wildlife hearing thresholds (the
range of noise frequencies that species can perceive) could potentially shift (i.e., partial hearing loss or
reduction in sensitivity to certain frequencies) either permanently or temporarily in wildlife if they are
active on the surface close to SLC-4 during launch, landing, or static fire events. Engine noise would reach
as high as 150 dB Lmax With sonic booms up to 9.5 psf at SLC-4. However, vegetation management within
and around SLC-4 reduces wildlife presence above ground in these areas. Exceptionally little sound is
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transmitted between the air-water interface; thus, in-air sound would not have a significant effect on
submerged animals (Godin 2008). Because the areas where loud noises would occur are relatively small
(see Section 3.2), the noise events are temporary, and wildlife presence is reduced due to vegetation
management, potential hearing threshold shifts are unlikely or would affect relatively few individuals and
not expected to have population-level impacts. Therefore, would not have a significant effect on wildlife
resources.

At maximum cadence, the Proposed Action would use up to 18.6 ac-ft of water per year. This would
represent an increase of approximately 0.7 percent of the total annual water usage on VSFB. The current
water source for VSFB is via an existing connection between State Water and the VSFB water supply
system. VSFB primarily relies on State Water; however, during annual maintenance that lasts two to three
weeks, VSFB utilizes four water wells in the San Antonio Creek Basin. Even if pumping this entire volume
of water from the San Antonio Creek groundwater basin, it would have an indetectable effect of water
levels and flow rates in the creek (Cromwell & Faunt 2024). The Proposed Action’s water usage would
therefore be discountable and not result in any measurable impacts to flow rates, hydration periods, or
water levels in San Antonio Creek.

3.3.2.1.2 Special Status Terrestrial Species

Potential impacts to ESA-protected species would be similar to those described in Section 4.3.1 of the
2023 SEA; however, six ESA-protected species were not included in the 2023 SEA that are within the
Proposed Action’s ROl due to expansion the area of noise impacts: California tiger salamander, arroyo
toad, southwestern willow flycatcher, least Bell’s vireo, California gnatcatcher, and light-footed clapper.
Because of the lack of any potential physical impacts to these species’ habitats and the unlikelihood of
noise impacts, the DAF determined the Proposed Action may affect, but not likely to adversely affect these
species. A detailed discussion of potential effects to all ESA-protected species and their critical habitat
within the ROl is included in the Biological Assessment (Appendix A) and summarized in Table 3.3-8. SLD
30 completed ESA Section 7 consultation with USFWS regarding the Proposed Action. The resultant
Biological Opinion (BO; USFWS 2024; Appendix A) assessed the effects of 16 additional launches between
1 October and 31 December 2024 (thus reaching a cadence of 50 launches in calendar year 2024) on
threatened and endangered species.

As discussed for non-listed species, the increased tempo of launches and landings would increase the
frequency at which listed and proposed species and migratory birds could respond behaviorally and
physiologically to noise. There could potentially be a corresponding increase in effects such as long-term
habitat avoidance and decreased reproductive success. Some individuals may become habituated to
increased noise events and vibration and exhibit diminishing responses over time. It is not feasible to
predict the number of exposures that would correspond to these types of effects. Given the lack of
guantitative thresholds, population monitoring may be used to evaluate long-term noise impacts.
Monitoring of western snowy plover, California least-tern, California red-legged frog (CRLF), and other
species occurs currently at VSFB and is expected to continue. If monitoring results indicated population
effects, SLD 30 would develop a response strategy accordingly with USFWS.

As discussed in Section 3.2.2, potential sonic booms impacting mainland California during ascent are
generally expected to be of low magnitude and infrequent. Due to the lack of any coupled visual stimuli,
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sonic booms created during missions with easterly trajectories are not expected to have long-term
adverse effects on ESA-protected species.

Increased launch frequency would also increase the occurrence of nighttime lighting at SLC-4. SpaceX is
developing a lighting management plan in coordination with SLD 30 and USFWS to reduce potential
impacts due to nighttime lighting.

During launch, CRLF may be injured or killed as a result of the release of hot water and vapor into Spring
Canyon from the flame bucket (a concrete pit under the rocket that receives the rocket engine flame and
is filled with water to reduce vibrations of the vehicle during launch). An assessment of Spring Canyon in
2013 (MSRS 2014), in July 2017 (MSRS 2017), and in February 2023 during record rainfall levels (MSRS
2023) found no suitable aquatic habitat within Spring Canyon within or downstream of the vegetation
management area. In addition, since 2017, across 11 survey efforts to perform minimization measures
associated with the 2017 Biological Opinion (USFWS 2017), no suitable habitat has been found in this area.
Routinely mowing the vegetation in the area impacted by water and vapor also reduces the suitability and
attractiveness of the site for CLRF occupancy. It is therefore unlikely that CRLF occupy this area on a
regular basis and no direct impacts during vegetation management activities or water release are
anticipated.

Table 3.3-8. Federally listed species with potential to occur within ROl and summary of effects
determinations

Common Name Scientific Name Fc?de':ral Critical Habitat Effects Determmatlo‘ns
Listing for the Proposed Action
Tidewater Goby Eucy clogqblus Endangered No Effect May affect, not likely to
newberryi adversely affect.
Unarmored .
Threespine Gasterosteu‘s . . | Endangered Not designated May affect, not likely to
. aculeatus williamsoni adversely affect.
Stickleback
lifornia Ti A May aff likel
California Tiger m.byst'oma Endangered No Effect ay affect, not likely to
Salamander californiense adversely affect.
California . May affect, likely to
R Th No Eff
Red-legged Frog ana draytonii reatened o Effect adversely affect.
Arroyo Toad Anaxyrus californicus | Endangered No Effect May affect, not likely to
adversely affect.
May affect, not likely t
Western Spadefoot | Spea hammondii Unlisted N/A ay attect, not likely to
adversely affect.
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Common Name Scientific Name F?d?ral Critical Habitat Effects Determmatlo_ns
Listing for the Proposed Action
h P May affect, likel
Southwestern Pond Actinemys pallida Unlisted N/A ay aftect, likely to
Turtle adversely affect.
Designated, no .
Marbled Murrelet Brachyramphus Threatened | overlap with Action May affect, not likely to
marmoratus adversely affect.
Area
So.uthwestern Emp/donax traillii Endangered No Effect May affect, not likely to
Willow Flycatcher extimus adversely affect.
Designated, no .
! May aff likel
Least Bell’s Vireo Vireo bellii pusillus Endangered | overlap with Action ay aitect, not likely to
adversely affect.
Area
Western Snowy Charadrius nivosus Threatened No Effect May affect, likely to
Plover adversely affect.
California Least Tern Sternu{a antillarum Endangered Not designated May affect, likely to
browni adversely affect.
G May affect, not likely t
California Condor ymnogyps Endangered No Effect ay attect, not likely to
californianus adversely affect.
California Pol{optl{a californica Threatened No Effect May affect, not likely to
Gnatcatcher* californica adversely affect.
Light-fi Rall I May aff likel
ight oote_d a.us obsoletus Endangered Not designated ay affect, not likely to
Clapper Rail levipes adversely affect.

The terms and conditions and reasonable and prudent measures identified in the 2024 BO (USFWS 2024;
Appendix A) would be implemented. With continued species monitoring and adaptive management,
implementation of measures required by the USFWS, if necessary, increased Falcon launches would not
be likely to jeopardize the continued existence of a federally listed threatened or endangered species or
result in the destruction or adverse modification of federally designated critical habitat resources. In
addition, these measures would decrease the potential for long-term habitat and species loss, as well as
adverse effects on reproductive success, mortality rate, or ability to sustain minimum population levels,
such that impacts would be less than significant.
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3.3.2.2 No Action Alternative

Under the No Action Alternative, increased launch cadence on VSFB would not occur, resulting in no
impacts on terrestrial biological resources, beyond those described in the 2023 SEA.

3.4 Marine Biological Resources

3.4.1 Affected Environment

The ROI for marine biological resources includes areas potentially affected by sonic boom, rocket engine
noise, and first stage and fairing recovery activities. The DAF has monitored pinnipeds during launch-
related sonic booms on the NCI during numerous launches over the past two decades, and determined in
collaboration with NMFS, there are generally no significant behavioral disruptions caused to pinnipeds by
sonic booms less than 1.0 psf; therefore, the ROl for marine mammals potentially disturbed by a sonic
boom was determined by examining the 1.0 psf sonic boom contours from model results. The ROl also
includes the proposed landing and fairing recovery area (Figure 2.1-2), the NCI, and support vessel routes
between the Port of Long Beach, the proposed landing area, and VSFB Harbor.

3.4.1.1 Marine Species

Fish, sea turtles, and marine mammal species protected under the ESA or MMPA, and managed by NMFS,
have the potential to occur in the ROI. Detailed background information on ESA-listed fish, sea turtles,
and marine mammals, including status and maps showing occurrence in the project area, can be found in
Appendix B.
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Table 3.4-1. ESA-listed fish species occurrence within the ROI

shark

Federal
Common Name Scientific Name DPS or ESU Presence in ROI
Status
Steelhead Oncorhynchus mykiss Southern California Coast FE Documented in the nearshore and offshore waters.
Oncorhynchus Specific ESUs present or potentially present in the nearshore
Chinook salmon ¢ 5 ESUs! FT P P P ye
tshawytscha and offshore waters.
Coho salmon Oncorhynchus kisutch 4 ESUs? FT Documented in the nearshore and offshore waters.
Likely present primarily along continental shelf waters of the
Green sturgeon Acipenser medirostris Southern FT yp P y &
West Coast
. L . ) Present in open ocean waters from Southern California to
Oceanic whitetip shark |Carcharhinus longimanus - FT Pery
Scalloped hammerhead . . Present in coastal and semi-oceanic water in temperate and
Sphyrna lewini Eastern Pacific FE

tropical regions

Notes: DPS = Distinct Population Segment; ESU = Evolutionarily Significant Unit; FE = federally endangered; FT = federally threatened
! Chinook salmon ESUs include California Coastal (FT), Central Valley Spring-Run (FT), Lower Columbia River (FT), and Sacramento River Winter-Run (FT)
2 Coho salmon ESUs include Central California Coast (FT) and Southern Oregon and Northern California Coasts (FT).

Table 3.4-2. ESA-listed turtle species occurrence within the ROI

Federal
Common Name Scientific Name DPS or ESU Presence in ROI
Status
. East Pacific . .
Green sea turtle Chelonia mydas — FT Present in offshore and nearshore subtropical waters
Central North Pacific
Leatherback sea turtle |Dermochelys coriacea - FE Present in offshore and nearshore waters
Olive ridley sea turtle |Lepidochelys olivacea Mexico Pacific Coast FE Present in offshore and nearshore waters
Hawksbill sea turtle Eretmochelys imbricata - FE Present in offshore and nearshore waters of Mexico
. Present in small numbers in offshore waters generally north
Loggerhead turtle Caretta caretta North Pacific FE

of Point Conception

Notes: DPS = Distinct Population Segment; ESU = Evolutionarily Significant Unit; FE = federally endangered; FT = federally threatened
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Table 3.4-3. Special status marine mammal species occurrence within the ROI

Federal
Common Name Scientific Name DPS or ESU Presence in ROI
Status

High densities in summer/fall; single individuals in
Blue whale Balaenoptera musculus - FE; MMPA | . .

winter/spring
Fin whale Balaenoptera physalus - FE; MMPA [Higher densities in the summer and fall, present year-round
Gray whale Eschrichtius robustus Western North Pacific | FE; MMPA |Present during seasonal migration in the winter and spring

Mexico FT; MMPA [Individuals present year-round with higher seasonal presence
Humpback whale Megaptera novaeangliae during the summer migrations from Mexico and Central
Central America FE; MMPA |America
. . . occasionally present offshore of Central and Southern

Killer whale Orcinus orca Southern Resident FE; MMPA . .

California

Present year round with more likely presence in the winter
Sei whale Balaenoptera borealis - FE; MMPA .y yp

and spring

Present year round with a preference for deep waters and the
Sperm whale Physeter macrocephalus - FE; MMPA .

continental shelf break and slope
Steller sea lion Eumetopias jubatus - MMPA [Documented in coastal waters within the noise footprint
Northern elephant seal | Mirounga angustirostris - MMPA [Documented in coastal waters within the noise footprint
Pacific harbor seal Phoca vitulina richardii - MMPA [Documented in coastal waters within the noise footprint
California sea lion Zalophus californianus - MMPA [Documented in coastal waters within the noise footprint

Primarily present at NCI and between 50 and 300 km offshore
Guadalupe fur seal Arctocephalus townsendi - FT; MMPA yp L. .

seasonally when not at rookeries in Mexican waters

Present along coast of California from Santa Barbara Count
Southern sea otter Enhydra lutris nereis - FT; MMPA g . ¥

and north; present along coast of San Nicolas Island

Notes: DPS = Distinct Population Segment; ESU = Evolutionarily Significant Unit; FE = federally endangered; FT = federally threatened
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3.4.1.2 Marine Reserves

Under the National Marine Sanctuaries Act, the NOAA established national marine sanctuaries for marine
areas with special conservation, recreational, ecological, historical, cultural, archaeological, scientific,
educational, or aesthetic qualities. Figure 3.4-1 shows marine reserves that may be impacted by the
Proposed Action’s noise. The Channel Islands National Marine Sanctuary (CINMS) is a collection of marine
reserves and marine sanctuaries located at the Channel Islands approximately 40 mi south of SLC-4 (Figure
3.4-1). CINMS regulations listed in 15 CFR Parts 922.71-922.74. Section 922.72(a)(1) prohibits taking any
marine mammal, sea turtle, or seabird within or above the CINMS, except as authorized by the MMPA,
ESA, MBTA, or any regulation promulgated under the MMPA, ESA, or MBTA.

The coastline from Purisima Point to just south of Point Arguello has been designated as the Vandenberg
State Marine Reserve (VSMR) pursuant to California’s Marine Managed Areas Improvement Act (Figure
3.4-1). The VSMR management objectives include providing for complete protection of a diverse area
containing shallow hard and soft habitats, kelp beds, and associated marine life.

In addition, the Northern Chumash Tribal Council is pursuing designation of the Chumash Heritage
National Marine Sanctuary (CHNMS) under the Marine Protection, Research and Sanctuaries Act of 1977.
In 2015, NOAA accepted the nomination for future consideration. The CHNMS would encompass an area
of the Pacific Ocean from Gaviota Creek to Santa Rosa Creek and out to the western slope of the Santa
Lucia Bank. If NOAA designates the CHNMS, the DAF would work with NOAA to develop an exemption for
existing activities at VSFB, including SpaceX launches. Because the CHNMS has not been designated at this
time, it is not carried forward for analysis.
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Figure 3.4-1. State Marine Reserves and Channel Islands National Marine Sanctuary

3.4.2

3.4.2.1 Alternative 1

3.4.2.1.1 ESA-listed Fish

Environmental Consequences

The Proposed Action potentially impacts ESA-listed fishes shown in Table 3.4-1 occurring within the ROI.
Section 4.4.1 of the 2023 SEA analyzed the potential effects of physical disturbance and impacts by fallen
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objects, ship strike, entanglement, and ingestion of expended materials on ESA-listed fish and determined
that these would be discountable (DAF 2023). The DAF conducted informal Section 7 consultation with
NMFS, which concurred potential impacts may affect, but not likely to adversely affect ESA-listed fish
species through a LOC issued on 20 January 2023 (Appendix B). The Proposed Action has not been
modified in a manner that would result in different types of stressors or levels of stressors that were not
considered in the written concurrence or would result in take of ESA-listed fish species; nor would the
Proposed Action affect ESA-listed fish species or critical habitat in a manner or to an extent not previously
considered. The DAF conducted informal Section 7 consultation with NMFS, which concurred through an
LOC issued on 17 April 2024 (Appendix B). The DAF would continue to implement all applicable
minimization, monitoring, and avoidance measures in the LOC and the environmental protection
measures (EPMs) included in Appendix L.

3.4.2.1.2 ESA-listed Sea Turtles

The Proposed Action potentially impacts ESA-listed sea turtles shown in Table 3.4-2 occurring within the
ROI. Section 4.4.1 of the 2023 SEA analyzed the potential effects of physical disturbance and impacts by
fallen objects, ship strike, entanglement, and ingestion of expended materials on ESA-listed sea turtles
and determined that these would be discountable (DAF 2023). The DAF conducted informal Section 7
consultation with NMFS, which concurred potential impacts may affect, but not likely to adversely affect
ESA-listed sea turtle species through a LOC issued on 20 January 2023 (Appendix B).

The Proposed Action has not been modified in a manner that would result in different types of stressors
or levels of stressors that were not considered in the written concurrence; nor would the Proposed Action
affect ESA-listed sea turtles or critical habitat in a manner or to an extent not previously considered. The
proposed recovery area is larger than analyzed in Section 4.4.1 of the 2023 SEA and overlaps the range of
the Central North Pacific Distinct Population Segment (DPS) of the green sea turtle, which was not
included in the NMFS 2023 LOC. The DAF conducted informal Section 7 consultation with NMFS, which
concurred through an LOC issued on 17 April 2024 (Appendix B). The DAF would continue to implement
all applicable minimization, monitoring, and avoidance measures in the LOC and the EPMs included in
Appendix L.

3.4.2.1.3 ESA-listed Cetaceans

The Proposed Action potentially impacts the ESA-listed cetaceans shown in Table 3.4-3 occurring within
the ROL. Section 4.4.1 of the 2023 SEA analyzed the potential effects of physical disturbance and impacts
by fallen objects, ship strike, entanglement, ingestion of expended materials, and noise on ESA-listed
cetaceans and determined that these would be discountable (DAF 2023). The DAF conducted informal
Section 7 consultation with NMFS, which concurred potential impacts may affect, but not likely to
adversely affect ESA-listed cetacean species through a LOC issued on 20 January 2023 (Appendix B). The
Proposed Action has not been modified in a manner that would result in different types of stressors or
levels of stressors that were not considered in the written concurrence or would result in take of ESA-
listed cetacean species; nor would the Proposed Action affect ESA-listed cetacean species or critical
habitat in a manner or to an extent not previously considered. The DAF conducted informal Section 7
consultation with NMFS, which concurred through an LOC issued on 17 April 2024 (Appendix B). The DAF
would continue to implement all applicable minimization, monitoring, and avoidance measures in the LOC
and the EPMs included in Appendix L.
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3.4.2.1.4 MMPA-Protected Pinnipeds

Noise and visual disturbance can cause variable levels of disturbance to pinnipeds that may be hauled out
within the areas of exposure, depending on the species exposed and the level of the sonic boom. NMFS
has previously determined that the only potential stressors associated with the specified activities that
could cause harassment of marine mammals (i.e., rocket engine noise, sonic booms) only have the
potential to result in harassment of marine mammals that are hauled out of the water (NMFS 2019a). As
a result, not all Falcon 9 first stage recoveries are expected to result in harassment of marine mammals.
First stage recoveries throughout the majority of the proposed landing area will not result in landing
engine noise or sonic booms greater than 1.0 psf impacting mainland or islands. The DAF has monitored
pinnipeds during launch-related sonic booms on the NCI during numerous launches over the past two
decades and determined that there are generally no significant behavioral disruptions caused to pinnipeds
by sonic booms less than 1.0 psf. Generally, only a portion of the animals present tend to react to sonic
booms, and reactions vary greatly by species.

The DAF has also monitored pinnipeds on VSFB during many launches to characterize the effects of noise
and visual disturbance on pinnipeds during numerous launches over the past two decades, and
determined in collaboration with NMFS, there are generally no substantial behavioral disruptions or
anything more than temporary affects to the number of pinnipeds hauled out on VSFB. Again, reactions
between species are also different. For example, Pacific harbor seals (PHS) and California sea lion tend to
be more sensitive to disturbance than northern elephant seals. Normal behavior and numbers of hauled
out pinnipeds typically return to normal within 2 to 4 hours or less (often within minutes) after a launch
event. No observations of injury or mortality to pinnipeds during monitoring have been attributed to past
launches.

Under the MMPA, NMFS issued a Final Rule for taking marine mammals incidental to VSFB launches
(NMFS 2024a), and a LOA (NMFS 2024b; Appendix B). The LOA, which will expire on 9 April 2029, allows
launch programs to unintentionally take small numbers of marine mammals during launches. The
Proposed Action would not result in exceedance of take thresholds as identified in the 2024 LOA. The DAF
is required to comply with the LOA listed conditions and address NMFS concerns regarding marine
mammals at VSFB. Under the current LOA, semi-monthly surveys (two surveys per month) must be
conducted to monitor the abundance, distribution, and status of pinnipeds at VSFB.

The DAF assessed acoustic impacts to marine mammals to analyze potential acoustic impacts for pinniped
haulouts in eastern Santa Barbara, Ventura, and Los Angeles Counties to determine if the increased impact
is covered by the estimated take totals in the LOA (NMFS 2024b; Appendix B). Full details of this analysis
are provided in Appendix B. Below is a summary of the findings.

Two harbor seal haulouts were identified on the mainland in the geographic noise footprint, the
Carpinteria Harbor Seal Rookery and the Point Mugu Lagoon haulout. The DAF applied NMFS thresholds
as the best available science to estimate level of take resulting from in-air non-impulsive (rocket engine
noise) noise and impulsive (sonic boom) for harbor seals at these haulouts. During missions with easterly
trajectories, the received engine noise levels (non-impulsive noise) would be substantially less than the
NMFS threshold for behavioral disturbance for harbor seals. Additionally, acoustic monitoring in Ventura
County for five SpaceX missions with easterly trajectories, engine noise has been below ambient noise
levels and thus could not be measured. Therefore, engine noise is substantially below NMFS thresholds
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for behavioral disruption of harbor seals and thus no takes are anticipated at either the Carpinteria Harbor
Seal Rookery or the Point Mugu Lagoon haulout.

To analyze the potential for take due to sonic boom (impulsive noise), the sonic boom model outputs were
compared to harbor seal haulout locations. Approximately 39% of missions with easterly trajectories are
predicted to impact the Carpinteria Harbor Seal Rookery. 88% of the boom levels were predicted to be
less than 1.0 psf, and 98% were predicted to be less than 2.0 psf. The highest predicted level was 3.7 psf.
For the Point Mugu Lagoon haulout, approximately 93% of missions with easterly trajectories are
predicted to impact the site. However, 99.8% of the boom levels were predicted to be less than 1.0 psf,
and 100% were predicted to be less than 1.5 psf. The highest predicted level was 1.6 psf. Sonic booms of
approximately 1 psf are expected to generally correspond to the NMFS threshold of 100 dB SEL for
behavioral disruption for harbor seals. This is supported by over two decades of pinniped monitoring by
the DAF during sonic booms caused by numerous launches where the DAF has observed that there are
generally no significant behavioral disruptions caused to pinnipeds by sonic booms less than 1 psf.

VSFB’s LOA permits a total of 11,135 PHS to be incidentally taken by Level B harassment (behavioral
disruption) annually due to launch activities (NMFS 2024b). Although this total did not include estimates
of take at haulouts on the south coast of eastern Santa Barbara, Ventura, and northwestern Los Angeles
Counties, any increase in annual take by Level B harassment of PHS (estimated to be 2,868 per year total)
would be offset by a reduction in take on San Miguel Island (SMI). This is because as the trajectory of the
Falcon 9 and resultant sonic boom moves more to the east and approaches 140 to 145 degrees the sonic
boom no longer overlaps SMI, where there are large numbers of PHS and other pinnipeds. It is therefore
unnecessary to increase the number of permitted takes by Level B harassment of PHS under the LOA,
despite the change in geographic area of potential impacts. The DAF provided this analysis to NMFS 2
August 2024.

MMPA-protected marine mammals have the potential to be disturbed during RORO operations. However,
we do not anticipate adverse effects because the EPMs in Appendix L, including entering the harbor to
the extent possible at high tides when pinnipeds are not present, initiating any nighttime activities before
dusk, and slowly starting any noisy activities, would help minimize and avoid any behavior disruptions.

Considering the authorizations and EPMs in place, including the required monitoring, the Proposed Action
would not result in significant impacts on MMPA protected pinnipeds.

3.4.2.1.5 Guadalupe Fur Seal

The Proposed Action potentially impacts the ESA-listed Guadalupe fur seal. Section 4.4.1 of the 2023 SEA
analyzed the potential effects of sonic booms on the NCI on Guadalupe fur seal (DAF 2023). In general,
Guadalupe fur seals are relatively insensitive to disturbance, occur in low numbers at SMI in isolated
locations, and are adept at jumping into the water if they do flee from a disturbance (Harris 2015). Section
4.4.1 of the 2023 SEA and Appendix B contain more detailed Guadalupe fur seals behavioral reaction
discussion. The DAF conducted informal Section 7 consultation with NMFS, which concurred potential
impacts were not likely to adversely affect the Guadalupe fur seal through a LOC issued on 20 January
2023 (Appendix B). The Proposed Action has not been modified in a manner that would result in different
types of stressors or levels of stressors that were not considered in the written concurrence or would
result in take of Guadalupe fur seals; nor would the Proposed Action affect Guadalupe fur seal in a manner
or to an extent not previously considered. Critical habitat has not been designated for this species.

Draft Final Environmental Assessment Page 3-40
Falcon 9 Cadence Increase at VSFB, CA



ua b WN -

O 00N O

10
11
12
13
14
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

Additionally, the LOA (NMFS 2024) allows unintentionally take of small numbers of Guadalupe fur seals
during launches. The Proposed Action would not result in exceedance of take thresholds as identified in
the 2024 LOA. The DAF is required to comply with the LOA listed conditions. The DAF would continue to
implement all applicable minimization, monitoring, and avoidance measures in the LOC, LOA, and the
EPMs included in Appendix L.

3.4.2.1.6 Southern Sea Otter

Appendix A includes maps depicting noise model results and the overlap with southern sea otter habitat
discussed below. Areas directly offshore of SLC-4 would receive visual disturbance and noise levels of less
than 130 dB Liax during Falcon 9 launches and approximately 110 dB Lyax during up to 12 first stage landing
at SLC-4W. During static fire events, noise directly off the coast of SLC-4 would be less than 125 dB Lmax
and there would be no associated visual disturbance. Landing at SLC-4W would also generate a sonic
boom directly offshore that would range from approximately 1to 5 psf. Otters are only occasionally
observed along the coast between Purisima Point and Point Arguello transiting through the area between
suitable habitat to the north and south. Beginning at the Boat Dock and continuing south along Sudden
Flats, the inshore habitat supports expansive kelp beds and a relatively high density of otters. Noise levels
would reach between approximately 100 and 110 dB Lyax during up to 50 Falcon 9 launches from SLC-4
per year and less than 80 dB Lmax during up to 12 first stage landing each year at SLC-4W in these areas.
Sonic booms during up to 12 SLC-4W landings per year would range from approximately 1 to 4 psf along
Sudden Flats.

Exceptionally little sound is transmitted between the air-water interface; thus, in-air sound would not
have a significant effect on submerged animals (Godin 2008). In addition, according to Ghoul and
Reichmuth (2014), “Under water, hearing sensitivity [of sea otters] was significantly reduced when
compared to sea lions and other pinniped species, demonstrating that sea otter hearing is primarily
adapted to receive airborne sounds.” This study suggested that sea otters are less efficient than other
marine carnivores at extracting noise from ambient noise (Ghoul & Reichmuth 2014). Therefore, the
potential impact of underwater noise caused by in-air sound would be discountable.

Extensive launch monitoring has been conducted for sea otters on both north and south VSFB. No
abnormal behavior, mortality, or injury of effects on the population has ever been documented for sea
otter as a result of launch-related noise and visual disturbance (SRS Technologies, Inc. 2006a, 2006b,
2006c¢, 2006d, 2006e, 2006f, 2006g, 2006h; MSRS 2007a, 2007b, 2008a, 2008b, 2009; 2021c). Most
recently, otters were monitored during four Falcon 9 launches from SLC-4 during 2023 and there were no
discernible impacts on overall southern sea otter numbers at the monitoring site (MSRS 2024).

As detailed in Appendix A, most of the sonic boom energy is less than 250 hertz (Hz), well below the region
of best sensitivity of the sea otter (2—-22.6 kilohertz). While the sea otter would likely hear the sonic boom,
it would only be responding to acoustic energy that is above 250 Hz and total sound levels much less than
135 dB Lmax. As the sonic boom increases in pressure, it is likely that the sea otter would detect more
energy, most notably in frequencies higher than 250 Hz. Appendix A presents a sonic boom spectrum and
sea otter hearing sensitivity curve, along with an audiogram used to derive an auditory weighting function.
The otter weighting function was applied to a timewave form recording of the June 2022 Falcon 9 SARah-1
launch and resulted in a peak level of approximately 70 dB Lmax (see Appendix A), which by comparison to
human hearing sensitivity is equivalent to the sound level of a household washing machine.
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Otters have also been shown to quickly acclimate to disturbances from boats, people, and harassment
devices (air horns). A summary of studies related to sea otters and disturbance is included in Appendix A.
Extensive launch monitoring of sea otters on VSFB has shown that rocket disturbance is not a primary
driver of sea otter behavior or using the habitat along Sudden Flats and has not had any apparent long-
term consequences on populations, potentially indicating that this population has acclimated to launch
activities. Therefore, impacts from noise or visual disturbance resulting from the Proposed Action is
expected to be limited to minor behavioral disruption and insignificant.

Because there is very little overlap in the hearing sensitivity of otters and noise produced during rocket
launches, otters would perceive very little noise during launch activities and the DAF has determined that
impacts on southern sea otter would be insignificant as a result of the Proposed Action, including the
collective effects of increased launch activities at VSFB. Therefore, the DAF determined that the Proposed
Action may affect, but is not likely to adversely affect, the southern sea otter off VSFB’s coast. The DAF
completed Section 7 consultation with the USFWS for potential impacts on southern sea otter and would
implement all applicable minimization, monitoring, and avoidance measures in the resultant BO
(Appendix A) and the EPMs included in Appendix L.

3.4.2.1.7 Marine Reserves

The Proposed Action would not result in any impacts to existing marine reserves. Sonic booms created by
the Falcon 9 would reach above 5.0 psf at CINMS on rare occasions. The CINMS prohibitions do not apply
to military activities carried out by the DOD, according to Section 3.5.9 of the CINMS Final Environmental
Impact Statement (EIS), entitled “Department of Defense Activities” (“preexisting activities”) as indicated
in Section 922.72(b)(1). Section 3.5.9.1 of the CINMS Final EIS describes spacelift operations originating
from VSFB and potential sonic booms from these activities as “pre-existing activities” (NMFS 2007). In
addition, impacts to the CINMS would be temporary. Therefore, the Proposed Action would not result in
significant impacts on the CINMS.

Noise levels produced during launch activities at SLC-4 would not change from those previously analyzed
in Section 4.4.1 of the 2023 SEA. The CDFW and the DAF established a mutual Memorandum of
Understanding for the VSMR. Within the VSMR, no take of living marine resources is permitted except
take incidental to the mission critical activities of VSFB. Those activities include ones that are important
for supporting and defending U.S. launch, range, expeditionary, exercise, test, training, and installation
operations, including, but not limited to, space-launch vehicles. Impacts on marine resources within the
VSMR would be temporary and limited to sonic boom and landing noise. Therefore, the Proposed Action
under Alternative 1 would not result in significant impacts on VSMR.

3.4.2.1.8 Marine Debris

Impacts to marine and coastal resources by marine debris (parachute, parafoils, weather balloons,
radiosondes, and residual fuels) under the Proposed Action were analyzed for potential impacts in
Sections 4.4 (Marine Biological Resources), 4.5 (Water Resources) and 4.7 (Coastal Zone Management) of
the 2023 SEA and would remain highly unlikely to occur and thus discountable, as the amount of debris
would not increase per launch/landing, but only the frequency at which the launch/landing occur.
Therefore, marine debris would not have a significant impact on marine resources.
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3.4.2.2 No Action Alternative

Under the No Action Alternative, increased launch cadence on VSFB would not occur, resulting in no
impacts on marine biological resources, beyond those described in the 2023 SEA.

3.5 Water Resources

3.5.1 Affected Environment

VSFB encompasses portions of two major and four minor drainage basins. San Antonio Creek and the
Santa Ynez River represent the major basins, while Shuman Creek, Bear Creek, Honda Creek, and Jalama
Creek comprise the minor basins on VSFB. The ROI for water resources include Spring Canyon, San Antonio
Creek, and the Pacific Ocean. Surface water in Spring Canyon is entirely on VSFB property, originating at
the west end of the Santa Ynez Mountains, north of Honda Canyon. San Antonio Creek drains an area of
approximately 154 mi? flowing westward and discharging into the Pacific Ocean. Groundwater from the
San Antonio Creek basin supplies water for irrigation, domestic, industrial, and municipal purposes
through pumping. The Government Accountability Office (GAO) identified VSFB as vulnerable to water-
scarcity issues in 2019 (GAO 2019).

3.5.1.1 Surface Water

Surface water resources near SLC-4 include Spring Canyon and the Pacific Ocean. Mean rainfall for the
region, measured at Surf from 1927 through 2021, is 11.2 inches (28.4 cm; County of Santa Barbara Public
Works 2022). There are no federally designated Wild and Scenic Rivers within the vicinity of VSFB.

Spring Canyon lacks direct connection to the Pacific Ocean and lacks surface flow throughout almost the
entire drainage, with flow occurring predominately during and immediately after rainfall (MSRS 2023).
Riparian vegetation is removed from a portion of Spring Canyon annually within a 3.3-ac area to avoid and
minimize impacts to nesting migratory birds. To protect Waters of the State (WOTS) and meet Basin Plan
requirements, the Regional Water Quality Control Board (RWQCB) required implementing a monitoring
and mitigation plan in lower Spring Canyon. Mitigation plan implementation is currently in its sixth year.

3.5.1.2 Ground Water

VSFB includes parts of two groundwater basins and at least two sub-basins. The northern third of VSFB is
within the San Antonio Creek Basin and the remaining areas are within the Santa Ynez River Basin and
associated Lompoc Terrace and Cafiada Honda sub-basins. SLC-4 is located in the Santa Ynez River
groundwater basin/Lompoc Terrace sub-basin. Groundwater at SLC-4 has been described in Section 3.5.2
of the 2023 SEA and there is no new construction proposed at SLC-4, therefore, groundwater at SLC-4 is
not considered further in this EA.

The current water source for VSFB, including SLC-4, is via an existing connection between State Water and
the VSFB water su