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Editorial 2

About the launches of Starship from the Kennedy Space Center

This issue of Design Problems and Knowledge Management highlights the SpaceX's project to
use Launch Complex 39A (LC-39A) at the Kennedy Space Center, Florida, for the Starship-
Super Heavy space system launches. The project also provides for the reentry and landing of
reusable units of the system at LC-39A. Journal Editor, Dr. Yuri Spirochkin previously discussed
this project, answering questions from the General Director of the International Consultancy and
Analysis Agency “Aviation Safety”, publisher of the electronic bulletin AviaSafety.ru Sergei A.
Melnichenko [1]. The publication below expands on that discussion and adds more detail to it.

SpaceX's current goal is to launch Starship-Super Heavy from LC-39A at a tempo of up
to 44 times per year. This value far exceeds the frequency of launches from this spaceport of
Falcon 9 and Falcon Heavy launch vehicles. For example, in 2023, 8 such launches were carried
out. And the Starship-Super Heavy system itself differs significantly in size, weight and power
from both mentioned launch vehicles. These circumstances, combined with other factors,
necessitated the reconstruction of the existing launch complex as well as the receipt of an
appropriate vehicle operator license from the US Federal Aviation Administration (FAA).

This publication reproduces the main content of the FAA materials on the project under
consideration [2]. These materials allow the reader to understand the background and current
state of the project, the FAA's activities in connection with SpaceX's application for a license to
operate Starship-Super Heavy at LC-39A, the environmental impacts from related operations and
their evaluation in accordance with the US regulatory framework.

The issuance of a commercial launch Vehicle Operator License (VOL) by the FAA is
considered a significant federal action. It involves several stages, and the evaluation of
environmental impact of the proposed license is only part of such the process. The project must
also meet all FAA safety, risk, and indemnification requirements. The FAA's will conclude about
environmental impacts in an Environmental Impact Statement (EIS). The preparation of the EIS
consists of 6 steps, and only the second of them is currently being completed: Public Scoping
[3]. During Public Scoping meetings, Fact Sheets were presented under the following titles [3]:

— National Environmental Policy Act (NEPA);

— Proposed action;

— Starship-Super Heavy launch vehicle;

— Role of the Federal Aviation Administration;

— Resources to be studied in the Environmental Impact Statement;
— Noise Basics;

— Location of LC-39A at Kennedy Space Center.

The combination of these Fact Sheets formed the structure of the FAA materials [2], and
also determined the content of their reproduction below.

These materials are of undoubted interest from the perspective of design problems and
knowledge management. They demonstrate the range of issues that large-scale projects have to
deal with, and these issues extend well beyond the scope of the ordinary design tasks. They also
contain a significant amount of knowledge that can be applied to other projects.
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The reproduction of these materials in English (in the left column of each page) is
accompanied by a translation into Russian (in the right column, in blue font). The translation and
its adaptation to the rules of the Russian language, as well as some simplifications were carried
out by the editor of the journal.

Regarding copyright of FAA publications, please note that the FAA is an agency of the
US Department of Transportation (DOT) and “There are no copyright restrictions or charges for
use of DOT publications” (https://transportation.libanswers.com/faq/156950).

Yuri Spirochkin
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Environmental Impact Statement (EIS) for SpaceX Starship-Super Heavy
launch vehicle at Launch Complex 39A at the Kennedy Space Center, Florida

(FAA SpaceX SSH LC-39A Fact Sheets Combined)

Federal Aviation Administration
Source: https://www.faa.gov/media/80626

NATIONAL ENVIRONMENTAL
POLICY ACT (NEPA)

What is NEPA?

NEPA is a U.S. law requiring all Federal
agencies to consider the environmental
impacts of their proposed action(s) prior to
making decisions. Specifically, it requires
Federal agencies to prepare detailed
statements assessing the environmental
impact of and alternatives to major federal
actions  significantly  affecting  the
environment.

Issuance of a license or permit, including
renewals and modifications, by the Federal
Aviation  Administration ~ (FAA) is
considered a major Federal action under
NEPA. Thus, the FAA is analyzing the
environmental impacts of the proposed
issuance of a commercial launch Vehicle
Operator License for SpaceX Starship-
Super Heavy at Launch Complex 39A (LC-
39A) at Kennedy Space Center (KSC), as
well as temporary closure of associated
airspace, in an Environmental Impact
Statement (EIS). The FAA is the lead
agency for this effort, with the National
Aeronautics and Space Administration
(NASA), the Department of the Air Force,
the U.S. Coast Guard, the U.S. Fish and
Wildlife Service, and the National Park
Service all serving as Cooperating Agencies
for this EIS.

3AKOH O HALIMOHATbHOM
SKONOMMYECKOW NONUTUKE (NEPA)
Yto Takoe NEPA?

NEPA — »t10 3akon CIIIA, o00sa3bIBarOIIUMiA Bce
(deneparbHbIe areHTCTBA YUYUTHIBATh BO3/ICHCTBHE
MpeJiaraeMbIX UMH MEPOTIPUATHIA Ha
OKPYXKAlOLYI0 CpeAy A0 NPUHATHUS peuieHui. B
YaCTHOCTH OH TPeOYyeT OT (eiepaibHbIX areHTCTB
MOJAFOTOBKU MOAPOOHBIX 3aKIOYEHUN C OLEHKOM
BO3JICUCTBUSL Ha OKPYKAIOIIYIO Cpeay BaKHBIX
denepalbHBIX ~ MEPONPHATHH,  OKa3bIBAIOIIUX
CYIIIECTBEHHOE BJIUSHUE HA OKPYKAIOIIYIO CPE.y,
U aJIbTEPHATHB UM.

Brimaua denepanbHbIM aBUAIIMOHHBIM
ynpapienuem (FAA) JUIEH3MU WM Pa3pelICHUs
(Bkurouast mpojsicHHE W MOAM(DHUKAIIUIO paHee
BBIJIAHHBIX JOKYMEHTOB) CYMTACTCA BaKHBIM
dbenepalbHBIM ~ MEPOINPUATHEM B
NEPA. Tak, FAA aHamu3upyeT BO3JeHCTBHE Ha

OKPY)KAIOIIYIO Cpely MpearnojaraeMoil BbIIa4YH

KOHTCKCTC

JIMOCH3UKN KOMMCPUYCCKOro oIrcparopa paKCThbI-
Hocutenas SpaceX Starship-Super Heavy nHa
39A (LC-39A) B
Kocmuueckom tientpe um. Kennenu (KSC), a

CTapTOBOM  KOMILIEKCE
TaK)K€ BPEMEHHOTO 3aKPBITHS TPUIIETAIOIIErO
BO3AYIIHOTO TPOCTPAHCTBA B 3aKIIOYEHUH O
BO3JIcHCTBUM Ha okpyxaroriyto cpeny (EIS). FAA
SIBIISICTCS BEIIYIIIUM areéHTCTBOM B JTOW 00JacTH,
a HanmoHanpHOE yIrpaBlieHUE 10 adPOHABTUKE U
UCCIICTOBAaHHIO
(NASA),

beperoBas

KOCMHUYECKOTO  MPOCTPAHCTBA
BoenHo-Bo3aymiHoe

oxpana CHIA, Cayxb6a oxpaHbl

MHHUCTEPCTBO,

pbpIOHOrO X03siicTBa U Aukod mpupoasl CIIA u
Cnyx06a HalUMOHANBHBIX TMApKOB — BCE OHHU
BBICTYIIAIOT B

Ka4dy€CTBC arC¢HTCTB,

COTPYAHUYAOIINX B IIOATrOTOBKE 9TOIro

3aKIroueHus.
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What is an EIS?

An EIS is a detailed statement that is

prepared by a Federal agency when the EIS

agency anticipates that a proposed action

could result in significant impacts. An EIS:

— Specifies the purpose and need for a
proposed action

— Considers a
alternatives

— Analyzes the potential impacts of the
proposed action and alternatives

— Demonstrates compliance with other
applicable laws (such as the Endangered
Species Act and the National Historic
Preservation Act)

— Contains measures that avoid, minimize,
and/or mitigate environmental impacts
when possible.

range of reasonable

EIS Process:

— Notice of Intent to prepare of EIS (May
2024)

— Public Scoping (45 Days)

— Draft EIS

— Draft EIS Public Comment Period (45
Days)

— Final EIS

— Record of Decision

The Record of Decision (ROD) is the final
stage in the EIS process. The FAA will
issue a ROD that states the decision, any
mitigation plans, monitoring requirements,
and other items. The ROD completes the
environmental review, but it does not
guarantee the FAA will issue a license. All
safety and other reviews must be completed
before the FAA can make a license
determination.

Yro Takoe EIS?
EIS — »T0 moapobHoe 3akiroueHue, KOTOpOe
MOJATOTaBIUBaeTCs  (pemepanbHbIM  areHTCTBOM,
Korja areHTCTBO POTHO3HUPYET, 91O

npeyiaraéMoe MEpOIPHUSATUE MOKET MPHUBECTH K

3HAYUTEILHBIM ITocaencTsusam. EIS:

— ompenenser  1meab W HEO0OXOIUMOCTh
[peIaraéMoro MEepOoINpusITUS;

— paccMaTpUBaeT Pl pa3yMHBIX AIbTCPHATHB,

— aHaIM3UpPYeT MOTEHLHAIbHOE BO3/CHCTBUE
MpeIaraeMoro MEpOTPUATUS U aTbTEPHATHB
cMy,

— JIEMOHCTPHpYET COOTBETCTBUE IpYTUM
IIPUMEHUMBIM 3aKOHaM (TakuM Kak 3aKoH 00
MCYE3AIOIINX BUIAaX U 3aKOH O HAIIMOHAIBHON
OXpaHe UCTOPUYCCKUX MMAMSITHUKOB);

— COJIEPXKUT CBEIEHHUS O Mepax, MO3BOJISIFOIIMX
n30exaTh, MUHUMHU3UPOBATh W/UIU CMATYUTH
BO3/ICHICTBUE HAa OKPYKAIOIIYIO Cpeay, Koraa
3TO BO3MOXKHO.

[ToaroroBka EIS Bkitowaer crieayromme 3Tamsl:

— VYBenomiieHHE O HaMEPEeHUH MOATOTOBUTH EIS
(mai1 2024 1.);

— IlyOnmunoe o030pHOe wuccnenoBanue (45
TTHEN);

— Ilpoexr EIS;

— Ilepwon myOMMYHBIX KOMMEHTAPUEB K TTPOCKTY
EIS (45 nueit);

— OkonyarenpHas pegaknus EIS;

— IIporoxon pemieHus.

IIpouecc EIS

[Tporoxonom pemenust (ROD). FAA BbimyckaeT

MOJITOTOBKH 3aBepIacTcs
ROD, coxepkamuii camo pemieHue, BO3MOKHBIE
TUTAHBI TI0 CMSTYCHUIO TIOCIICICTBHM, TPEOOBaHUS
K MOHUTOPHHTY H JIpYyrue ROD
HO HE

IYHKTBI.
3aBepIIaeT HKOJOTHMUECKYI0 IKCHEPTHU3Y,
rapantupyet, yto FAA BelgacT nuneHsuo. s
Toro 4ytoObl FAA MOIJI0 HPUHATH pELIEHUE O
BbIIaye JIMLEH3UU, JOJKHBI OBITh IPOBENIECHBI
JKcrepTU3a Oe30MacHOCTH U BCE OCTAJIbHBIE
TpeOyeMble IKCIIEPTHU3HI.
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What is Scoping?

Scoping occurs at the beginning of the EIS
process to help understand community-
specific concerns regarding the scope of
analysis. It encourages the participation of
other Federal, State, Tribal governments,
local agencies, and other potentially
affected or interested persons. Scoping
helps the lead agency to identify what
environmental topics should be studied in
the EIS and options or alternatives to the
proposed action that should be analyzed.

The release of the Draft EIS and the
opening of the Draft EIS comment period
will be announced in a ‘“Notice of
Availability” (NOA) published in the
Federal Register, by e-mail for those who
request it, and in local newspapers of broad
circulation. The FAA will hold additional
public meetings to receive comments on the
Draft EIS.

After consideration of public comments
received on the Draft EIS, the FAA then
will prepare the Final EIS. Once the Final
EIS is complete, an NOA will be published
in the Federal Register and local
newspapers.

PROPOSED ACTION

The Federal Aviation Administration (FAA)
is preparing an Environmental Impact
Statement (EIS) to evaluate the potential
environmental impacts of issuing a Vehicle
Operator License to SpaceX for the
Starship-Super Heavy launch vehicle at
Launch Complex 39A (LC-39A), Kennedy
Space Center (KSC), Florida. SpaceX
proposes to construct launch, landing, and
other associated infrastructure at and in

Yro Takoe 0030pHOE UccIeT0BaAHNE?

O030pHOE HcCClIEeI0BaHUE MPOBOJUTCS B Haydaje
nporecca noAarotoBkd EIS, d9rober momoub
MOHSATh TMPOOJIEMBI 3aTParuBaeMbIX COOOIIECTB,
onpeeNnsne 00beM MPECTOALIEr0 aHaIHu3a.
[Toompsiercss yyactre B 0030pHOM HCCIIEIOBAaHUU

Ipyrux (enepanbHBIX OpraHOB BJIACTH, HITATOB,

IVIEMEH,  MECTHBIX  areHTCTB M HWHBIX
MNOTCHIUAJIBHO  IMOABCPIKCHHBIX BO3HCﬁCTBHﬁM
WIA  3auHTepecoBaHHbIX  Jjun.  O630pHOE

WCCJICIOBAHKME IIOMOTAeT BEAYIIEMY AareHTCTBY
OTIPEICTUTH, KAKUE YKOJIOTUYECKUE TEMBI CIICTyET
u3y4uuTh B paMkax EIS, a taxke BapwaHThl MU
AIbTEPHATHBBI MPEJIAracMbIM  MEPOIPHUSATHSIM,

KOTOPBIC CIICAYCT IMPOAHATIU3UPOBATD.

O Bemmycke mpoekra EIS u nHawane mnepumona
KoMMeHTapueB K npoekty EIS Oyner oObsBieHO
(NOA),
nyonukyemoM B @DenepaibHOM  peecTpe,

B «YBEIOMJIEHHMHM O JIOCTYITHOCTH
1o
ANICKTPOHHOW IOYTE JJIs TeX, KTO OOpaTHTCS C
TaKUM 3allpOCOM, U B MECTHBIX T'a3eTax IIHUPOKOTO
FAA

OTKPBITBIC

pacmipocTpaHEHUsI.
JIOTIOTHUTEIbHBIC

pOBEIET
COBEIIAHUA IS
MOJTy9YeHUsI KOMMEHTapueB K poekTy EIS.

ITocne paccMOTpEeHUS KOMMEHTApUEB
OOIIECTBEHHOCTH, IMOJyYeHHBIX 1O TpoekTy EIS,
FAA TOATrOTOBUT OKOHYATENBHYIO PEIAKIIHIO
EIS. Kaxk Oyner

3aBCPIICHA, B qDe,Z[epaJ'IBHOM peeCTpC U MCCTHBIX

TOJJBKO OTa IIOAT'OTOBKA
ra3erax 6yJICT OHy6HI/IKOBaHO COOTBCTCTBYIOIICC

yBenomiieare (NOA).
NMPEAJTATAEMOE MEPOINMPUATUE

FAA [IOArOTaBIMBAET
BO3JIcHCTBUM Ha Okpyxkarmyio cpeay (EIS) mis

3aKIroueHue 0

OLICHKH MOTCHIIUATBHBIX IKOJOTUIECKUX
MOCJIEICTBUIA  BBIAAaYM SPaceX IMIeH3Wu Ha
IKCILUTyaTallMi0 pakeThl-HocuTenst Starship-Super
Heavy na craptoBoM komrmuiekce 39A (LC-39A)
Kocmuueckoro mentpa um. Kennemu (KSC),
SpaceX

MIOCaJOYHYIO u

dnopuza. [IpeIaracT  IMOCTPOUTH

ApYryro
CONyTCTBYIOLIYI0 HHppacTpykTypy Ha LC-39A n

CTapTOBYIO,
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proximity to LC-39A. The proposal also
includes Starship-Super Heavy launches at
LC-39A; recoverable Super Heavy booster
and Starship landings at LC-39A or on a
drone ship; and expandable Super Heavy
booster and Starship landings in the ocean.

SpaceX has constructed some infrastructure
at the site (as outlined in the “Background”
section). SpaceX proposes to construct
additional infrastructure improvements at
LC- 39A to support the Starship-Super
Heavy operations. These include a Super
Heavy catch tower; on site facilities for
propellant generation and propellant storage
(e.g., natural gas pretreatment system and
methane liquefied); cooling tower; air
separation unit; and deluge system.

Background

In September 2019, National Aeronautics
and Space  Administration  (NASA)
completed the Final Environmental
Assessment for the SpaceX Starship and
Super Heavy Launch Vehicle at Kennedy
Space Center (KSC) (“2019 EA”) to
evaluate the potential environmental
impacts resulting from construction and
operations at LC-39A for the SpaceX
Starship-Super Heavy launch vehicle.
NASA issued a Finding of No Significant
Impact on September 19, 2019, concluding
the environmental impacts associated with
Starship-Super Heavy infrastructure
development and operations would not
significantly impact the environment.

B HEMOCPEJCTBEHHON OJIM30CTH OT KOMILIEKCA.
SpaceX
NpOBEJICHUE IYCKOB pakeT-HocuTenei Starship-
Super Heavy ¢ LC-39A; nocaaku MHOTOpPa30BbBIX
yckopuTene Super Heavy M KOCMHUYECKHX
Kopabneii  Starship LC-39A
OecnuIOTHOE CYAHO (OPOH); a TaKkKe MOCAIKH
pacxonyeMbix  (OZHOPA30BBIX)  YCKOpHTENEH
Super Heavy u kopa6uieii Starship B okeane.

SpaceX yxe mocTpounia Ha IJIOMAJAKE HEKOTOPYIO

HpCL[HO)KCHI/IC TaKXKEC BKJIFOYACT

Ha I Ha

UH(pPacTpyKTypy (Kak IpeiCTaBICHO B pasJieie
«[Ipenpicropusi»y). Temepp SpaceX mpesaraet
MIPOBECTH JOIMOJIHUTEIBHOE YCOBEPILICHCTBOBAHUE
uHppactpykrypsl Ha LC-39A mns obecnedyeHus
omeparuii  co  Starship-Super Heavy. K
JOTIOTHUTEIIbHBIM 3JIEMEHTaM HH(PACTPYKTYpPhI
OTHOCSITCS: OalllHs, yJaBJIMBAIOIIas YCKOPUTEIH;
COOpPY)KEHMsI Ha IUJIOLIAJAKE JJIsi IPOU3BOJCTBA U

XpaHEHHs]  PAKeTHOrO0 TOIUIMBA  (HAmpUMep,
cucrema MIPEABAPUTEIIBHOMN MMOJArOTOBKHU
INPUPOJHOTO Tra3a H CHXKIKEHHOTO METaHa);

oXJaJuTeNbHasl OalIHs, YCTaHOBKA pa3JlCICHHUS
BO3/lyXa U CUCTEMA OTBEJICHUS IOTOKOB BOJBI.

IMpeabicTopus
B centsa6bpe 2019 rona
YIPABJIEHUE I10 Aa’POHABTUKE U HCCIEIOBAHUIO
(NASA)

9KOJIOTUYCCKYIO

HannonansHoe
KOCMHUYECKOTO MPOCTpPaHCTBA
3aBEPIINIIO  OKOHYATEIbHYIO
OLEHKY B OTHOLICHHUM HOBOW KOCMHYECKOU
cUCTeMbl SpaceX, BKIIOYAIONIEH KOCMUYECKHM
kopabip Starship m yckoputens Super Heavy,
npeanojaraeMou K JKCIUTyaTaluu B

Kocmuueckom 1ientpe uM. Kenneaun (KSC):

«2019 EA». OueHuBanoch MOTEHIMATbHOE
BO3/ICUCTBUE Ha OKPYKAIOIIYIO Cpeay IpH
crpoutenscTBe Ha miomanake LC-39A wm

TOCIICTYIOIICH JKCIUTyaTallid PAKEeNnbl-HOCUMEs
Starship-Super Heavy. 19 cenrsiops 2019 rona
NASA 00
OTCYTCTBHUU 3HAYUTCIIBHOI'O BO3,Z[CI\/’ICTBI/I$I, caciiaB
BBIBOJ, YTO pa3BUTHE HHPPACTPYKTYpbl U
skcrutyararus Starship-Super Heavy He oxaket
CYIIIECTBEHHOTO OKPYKarOIIyFO

cpeny.

onyOJIMKOBAJIO 3akioueHue

BJIMSIHHUS  Ha
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Since 2019, SpaceX has begun development
at LC-39A (e.g., construction of a launch
mount) consistent with the scope of the
2019 EA. However, the Starship-Super
Heavy concept of operations has evolved
from the original 2019 EA scope. SpaceX
now proposes to construct additional launch
infrastructure, launch an advanced design of
the Starship-Super Heavy vehicle, operate at
a projected higher launch tempo, and land
the Super Heavy booster at LC-39A in
support of its reusability concept.

Propocad Astion

@ Deluge Pond

Previously Approved (2019 NASA EA)
() Air Separation Unit (53 Merrit Island NWR
&P LC-30A Boundary

B 2019 romy SpaceX Hagama paOoOThI
pasBuTHio LC-39A (B 4aCTHOCTH CTPOHUTEILCTBO

110

CTapTOBOM YCTAHOBKH) B COOTBETCTBUU C TUTAHOM,
npuBeneHHbiM B «2019 EA». Opnako 3atem
KOHIIEMIIUs omnepaiuii co Starship-Super Heavy
M3MEHMJIACh 10 CPABHCHHUIO C IIEPBOHAYAIBHBIM
wianoM. Temeps SpaceX mpejjiaraet MOCTPOHUTH
JIOTIOTHUTETIFHYI0 IYCKOBYIO HH(PACTPYKTYPY,
Starship-Super Heavy
YCOBEPIICHCTBOBAHHOM KOHCTPYKIINH, padOTaTh C

3aIycKarhb

0ojiee BBICOKMM IMPOCKTHBIM TEMIIOM CTapTOB H
OCYILECTBIISATh  TOCAJKH  yCKOpHTElel Super
Heavy nma LC-39A mn1sa oOecnieueHus ux

MHOTI'OKPAaTHOI'O UCIIOJIb30BAHMA.

LC-39A Improvements Map
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SpaceX would continue to launch Falcon 9
and Falcon Heavy missions at LC-39A
while Starship-Super Heavy is operational.

Purpose and Need for the Proposed
Action

The purpose and need for Starship-Super
Heavy at KSC and LC-39A is to develop
and implement formal agreements with
SpaceX for use of NASA assets and to
provide services and commodities to enable
Starship-Super Heavy launches. The need
for Starship-Super Heavy at KSC aligns
with NASA’s Commercial Space Launch
Act, as amended, which is to support the
United States’ goal of encouraging activities
by the private sector to strengthen and
expand United States space transportation
infrastructure.

SpaceX proposes that the Starship-Super
Heavy at KSC serves to increase the
company’s operational portfolio diversity
(i.e., the ability to support multiple customer
missions at different locations) and
capabilities through multiple Starship-Super
Heavy launch sites, reduce space
transportation costs (including NASA’s
Artemis and Human Landing System
programs), enhance exploration, support
national leadership in space, and make
space access more affordable.

Alternatives

The Council on Environmental Quality
defines “reasonable alternatives” as those
“that are technically and economically
feasible and meet the purpose and need for
the proposed action” (40 CFR §1508.1(hh)).

[Tpu sTom SpaceX MpOAOKUT 3amyCK MUCCHM
Falcon 9 u Falcon Heavy ¢ momaaku LC-39A,
Starship-Super Heavy He
SKCILTyaTalulo.

MOKa BOWJET B
Leab 1 He00OX0AUMOCTD NMPeIIaAraeMoro
MeponpusTHS

Llens 1 HEOOXOAMMOCTH 3KCIUTyataruu Starship-
Super Heavy B KSC na mmomanke LC-39A
CBSI3aHBI €  peanu3anueld  OQUIHMATBHBIX
corameHuit SpaceX mo uCroab30BaHUIO0 AKTHBOB
NASA u ycIyr — Hu
MaTepualIbHBIX 00BEKTOB IS 3amyckoB Starship-
Super Heavy. IlorpeGHocts B Starship-Super
Heavy B KSC cormacyercs ¢ 3akoHOM O
KOMMEPUYECKHX  KOCMHUYECKHX  3alyckax ¢

KOTOPBIA TMpU3BaH MOIICPKATh

mpeaoCTaBJICHUIO

MOMpaBKaMH,
nens CoexuueHHbix llTaToB 1Mo moompeHuto
NEeSITEIPHOCTH YaCTHOTO CEKTOpa B OTHOIICHUH
VKPEIUIGHHUsT W PacIIMPEHUss KOCMHUYECKOH
TpaHcnopTHON uHpacTpykTypsl CLIA.

SpaceX mnpennaraer npumeHenue Starship-Super
Heavy B KSC ms
— yBENWYEHHUs1 pa3zHooOpazus
noptgenst (T.e.

oOecrneunBaTh HECKOJILKO 3aKa3HBIX MUCCHUM B

OTIEPATUBHOTO

KOMITAaHUH CIIOCOOHOCTH
pa3HBIX MECTax) U BO3MOYKHOCTEH OCTaBKH
MOJIC3HBIX T'PY30B B
HECKOJIbKUX  CTapTOBBIX
Starship-Super Heavy;

— CHIDKEHMsI 3aTpaT Ha JIOCTaBKy (BKIJIIOUas
3arpathl Ha mporpaMMbl NASA «ApremMusa» u

KOCMOC 3a CUCT

IUIOMIAI0OK ISt

«CucreMa BBICAJIKU YEIOBEKaY);
— pacumupeHust 06IacTH HCCIeI0BaHuH;
— TOJJEpKaHUS HAUMOHAIBHOTO JHUAEPCTBA B

KOCMOcCe U

— obecrnieueHus OobILen JIOCTYITHOCTHU
KOCMHYECKHX TIOJIETOB.

AJIbTEpHATHUBBI

CoBer 1O KauyecTBY OKpYKalolled Cpeisl

OIPEACIIACT «PAa3yMHBIC AJIbTCPHATUBLID» KaK TC,

«4TO TCXHHUYCCKU u 9KOHOMHUYCCKHU

[[eIecoo0pa3Hbl M COOTBETCTBYIOT IIEIA M

H€06XOI[I/IMOCTI/I npeaimaracMoro McEpOoIpusaTUs»
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Through an alternative screening process
based on Starship-Super Heavy
requirements and the purpose and need, the
2019 EA identified LC-39A as the preferred
location  for  Starship-Super  Heavy
operations, and SpaceX has constructed
infrastructure as authorized by NASA’s
2019 Finding of No Significant Impact and
other approvals. LC-39A could provide
time-critical mission capability to NASA for
near-term lunar exploration on the NASA
Artemis and Human Landing System
programs. In addition to NASA’s mission-

critical  requirements, LC-39A would
provide launch site diversity for Starship-
Super Heavy to serve commercial

exploration interests. Therefore, the only
alternative to the Proposed Action as
described in this EIS is the No Action
Alternative. Under the No Action
Alternative, the FAA would not issue a
Vehicle Operator License for Starship-
Super Heavy operations at LC-39A. SpaceX
would not implement further improvements
or launch Starship-Super Heavy from LC-
39A. As required by the National
Environmental Policy Act, potential impacts
associated with the No Action Alternative
will be analyzed in this EIS.

STARSHIP-SUPER HEAVY LAUNCH
VEHICLE

Starship-Super Heavy is comprised of two
stages: Super Heavy is the first stage (or
booster), and Starship is the second stage.
The fully integrated Starship-Super Heavy
launch vehicle is expected to be up to 492
feet (150 meters) tall depending on
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(40 CFR §1508.1(hh)). ITocpencTBoM CKpUHUHTA
albTEpHATHB, OCHOBAaHHOTO Ha TpPEOOBaHMIX K
Starship-Super Heavy, a
HEOOXOJUMOCTH  MEPOIPUSTHS,

TAaKKe [EMH W
B JIOKyMEHTE
«2019 EA» xommiekc LC-39A omnpenenen B
KayecTBe  MNPEINOUYTUTEIIbHOTO  MecTa  JUid
omepanuii co Starship-Super Heavy, u SpaceX
nocrpousia  MHPPACTPYKTYPY, OMNUPASCh
3akmouenne NASA 2019 roma o0 oTcyTcTBUH
Apyrue
paspemenusi. LC-39A moxer obecrieants NASA

Ha

3HAYUTEIILHOTO  BO3ACUCTBHS  H
MPOBEJICHUE KPUTUIHOHN 1O BPEMEHH MUCCHUH JISI
OmKalIIero mo cpokam uccienoBanus JIyHbl B
paMKax TporpaMm «ApreMmuaa» u
BBICAJIKU JIOTIOJTHEHHE K
KpuTHyeckn BakHbIM TpeOoBanmsiMm NASA LC-
39A  Oyger pa3zHO00pa3uio
CTapTOBBIX IUIOIMIAAOK Jutst Starship-Super Heavy

«Cucrema
YeJI0OBEKay. B

Ccrroco0CTBOBATH

JUISL
HCCIIEI0BATENbCKUX MHTEpecoB. Takum oOpazom,

YIIOBJICTBOPCHUS KOMMEPUYECKUX
CIIMHCTBCHHOW aJIbTEPHATHBOW IpejiaracMomMy
MEPOTIPUATHIO, U3JIaraéMoMy B akTyainbHOM EIS,
SIBIISICTCS «aJIbTepPHATUBA 0e3eicTBHSY.
CoritacHo nociaenueii FAA He BbIIAET JTULEH3UIO
oreparopa  TPAaHCIIOPTHOTO  CPEJACTBA IS
skcrutyararuu Starship-Super Heavy na LC-39A.
B stoMm citydae SpaceX He OyneT OCyIIeCTBISTH
JMAIbHEWITUE  YIy4IICHWs WO  3alycKarh
Starship-Super Heavy ¢ LC-39A. B cooTBeTcTBHM

C TpC6OBaHI/IHMI/I 3akoHa O HallMOHAJIbHOM
DKOJIOTUUECKOM IIOJIUTHUKE, NOTCHIHUAJIBHBIC
BO3Z[CI\/'ICTBI/I$I, CBA3aHHBIC C ((aHBTepHaTHBOﬁ

Oe3melicTBus», OYIyT MNPOAHATU3UPOBAHBI B

akTyaimpHOM EIS.

PAKETA-HOCUTEJIb STARSHIP-SUPER
HEAVY

Starship-Super Heavy cocTouT u3 IByX CTYIICHEH:
yCKOpHUTENIb Super Heavy obpasyer cuimoBoit 670K
NepBOW CTYIEHH, a BTOpas CTylNeHb — 3TO
KOCMHUYECKHi Kopabmip Starship. Oxkumaercs, 4to
MOJTHOCTBIO

Starship-Super Heavy Oymer uMeTh BBICOTY 0

coOpanHas pakeTa-HOCUTEIh
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configuration and approximately 30 feet in
diameter. As designed, both stages are
reusable, with any potential refurbishment
actions taking place at SpaceX facilities
located at NASA’s Kennedy Space Center
(KSC). Both stages are expected to have
minimal post-flight refurbishment
requirements; however, they may require
periodic maintenance and upgrades.

— Starship
(second stage)

— Super Heavy
Booster
(first stage)

Starship-Super Heavy Launch
Vehicle Design

The planned configuration consists of 35
Raptor engines for Super Heavy and nine
Raptor engines for Starship. The Raptor
engine is powered by liquid oxygen and
liquid methane. Super Heavy is expected to
hold up to 4,100 metric tons of propellant
and Starship up to 2,600 metric tons of
propellant. Maximum lift-off thrust of the
launch vehicle is anticipated at 103
meganewtons (MN). Starship would have a
maximum lift-off thrust of approximately 28
MN. Launch propellant and commodities
include liquid nitrogen, water, gaseous
oxygen, gaseous methane, gaseous nitrogen,
helium, hydraulic fluid, liquid oxygen, and
liquid methane.
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3aBUCUMOCTH  OT

492  ¢yroB (150 ™) B
KoHurypauuu u npumeprHo 30 ¢yroB (9 M) B
nuamerpe. CornacHo TpPOEKTy, OJoku o0eux
CTYIIEHEH SIBIISIOTCSI MHOTOPA30BBIMHU, U ITFOOBIC
MOTCHIMATIBHBIE JICHCTBUS IO PEMOHTY OymyT
MIPOBOIUTHCS SpaceX,
pacroyio’keHHbIX B KOCMHYECKOM IIGHTpE WM.
Kennenu NASA (KSC). Ilpeanosaraercs, dro
OoyayT
TpeOOBaHUS K MOCIEHOJIETHOMY PEMOHTY, OJHAKO

Ha 00BEKTaX

9THU 010K UMECTDb MHWHUMAJIBHBIC

OHM  MOTYT

oOcy>kuBaHusl U OOHOBJICHUH.

TpeOOBaTh  NEPUOAUYECKOIO

B nanupyeMoil KoH(Urypamuu HCIONb3YIOTCS
35 nBurareneit Raptor oyt Super Heavy u neBsaTb
nsuratenein  Raptor s Starship. JIguratens
Raptor paboraer Ha J>KHUJIKOM KHCJIOPOJAE H
xkuakoM MeraHe. Oskumaemas
emkocterr Super Heavy cocraBnser no 4100 T
toruiBa, a Starship — mo 2600 T TomumBa.
MakcumasbHas CTapToBasi TsAra MEPBOM CTYNEHH
nporHozupyercss Ha ypoBHe 103 MH. Starship

BMCCTUMOCTDB

OyZeT UMeThb MaKCUMAJIbHYIO TIATY MpUMEpHO 28
MH. PakeTHO€ TOIIMBO M Jpyrue pacxoJHbIE
KOMIIOHEHTBHI JJIsl 3alyCcKa BKJIIOYAIOT KUIKHM
METaH U KUJKUW KUCIOPOJ, KUJKUK a30T, BOAY,
ra3o000pa3HbIil KHCIOPOJ], ra3000pa3HbIi METaH,
rejni,

razoo0pa3HbIil  a3o0T, THJIPABINYECKYIO

SKUJIKOCTb.
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Starship-Super Heavy Operations
Pre-Launch: SpaceX’s pre-flight
operations could include ground-testing
activities, tanks testing, spin-prime tests,
mission rehearsals (i.e., dry and wet dress
rehearsals), and static fire engine tests. A
dry dress rehearsal simulates launch day
conditions where a full launch countdown is
conducted but the vehicle is not fueled. A
wet dress rehearsal is similar to a dry dress
rehearsal, but the vehicle is fueled. This test
allows the launch team to practice timelines
and procedures used for launch, and to
identify potential issues. The goal of these
operations is to verify that all vehicle and
ground systems are functioning properly, as
well as to validate that all procedures are
properly written.

Launch: SpaceX proposes to launch
Starship-Super Heavy from  Launch
Complex 39A (LC-39A) up to 44 times per
year. These launches could occur at any
time of day or night. During a launch,
ignition of the Starship-Super Heavy Raptor
engines would generate a heat plume. The
plume would appear clear and consist of
water vapor, carbon dioxide, carbon
monoxide, hydrogen, methane, nitrogen
oxides, and oxygen. The heat plumes and
increased temperatures in this area would be
temporary and would only occur during
engine ignition and dissipate within
minutes. A flame diverter or similar
infrastructure (e.g., a water-cooled diverter)
would be constructed to reduce potential
impacts due to the plume. SpaceX is
anticipating up to approximately 1 million
gallons of deluge water would be used
during launch.
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Omnepanun co Starship-Super Heavy
IMpeacraproBass moaroroBka: [IpearnosieTHbie
SpaceX
BKJIIOYAIOT HAa3eMHbBIC WCIIBITAHNUS,

omnepaluu €  U3AEIUSIMU OOBIUHO
UCIBITaHUS
€MKOCTEH, UCIIBITAaHUS BPAILAIOIUXCs arperaTros,
PENEeTULIMH «CYXOro» M «MOKporo» crapra (6e3
NOKUIAHHUS PAKETOW CTapTOBOIO CTOJNA) W
CTaTUYECKUE OTHEBBbIC HCHbITAHUA (3aXKUTaHHUE
npurarener).  «CyxoW»  CTapT  UMHTHUPYET
YCIIOBUS JHS 3aIlyCKa, KOI'/1a IPOBOJAUTCS ITOJIHBII
oOpaTHBII OTCUET 3alycKa, HO paKeTa MpeObIBaeT
B HE3allpaBJICHHOM COCTOSHUU. Penerunus
«MOKpPOT0» CTapTa aHAJIOTUYHA «CyXOMY» CTapTy,
HO pakera 3alpaBlIeHa TOIUIMBOM. JTOT TECT
MO3BOJISIET  CTApTOBOM  KOMaHzae OTpadoTaTh
BpeMEHHOW rpaduk U Mpoueaypbl 3amycka, a
TAaK)K€ BBIABUTH IOTEHUUAIbHbIE IPOOIEMBI.
[lenbto MEpPEUMCIIEHHBIX OlEpaluil  SBJISETCA
BCEX

MpOBEpPKa CUCTEM

PaKETbI-HOCUTECIA U HA3CMHbLIX CUCTEM, U TOIO,

(YyHKIMOHUPOBAHUS

4YTO BCE MPOIEIyphl OMHMCAHBI B HHCTPYKIUSIX
KOPPEKTHO.

Craprt: SpaceX mpesiaraer 3amyckats Starship-
Super Heavy co craproBoro kommiekca 39A (LC-
39A) no 44 pa3 B roa. OTHU 3amyCKU MOTYT
NPOBOUTHCS B JIFOOOE BpeMsi IHS W HOYW. Bo
BpeMsl 3allycKa 3akuranue Jpurarened Starship-
Super Heavy, Raptor mpuBener k 00Opa30BaHUIO
terioBoro nuieida. Ilneid Oyaer npozpauHbim
u Oymer COCTOATh W3  BOJASHOTO  Tapa,
VIJIGKHCIIOTO Ta3a, YrapHoro rasa, BOJOPOJa,

MCTaHa, OKCHUIOB a30Ta M KHUCJIOpOZA. Tennosbie

nUielidpl W TOBBINIGHWE  TEMIIEPaTypbl B
Onmmxaifmest  obOnactu  OyayT  BpPEMEHHBIMH,
BO3HUKHYT TOJIbKO BO BpeMsl  3a)KHTaHHA

IIBI/IFaTGHGﬁ " pacCCrOTCA B TCUCHUEC HCCKOJBKUX
MHUHYT. Cucrema OTBOJAa IJIaMC€HHU HJIU HOZ[O6HBIC

UHPPACTPYKTYPHBIE
OTBOJI C  BOISHBIM

ycTpoiicTBa  (Hampumep,
OoynyT

YMCHBIICHUSA NOTCHHOHUAJIBHBIX

OXJIQXKJICHUEM )
MOCTPOCHBI  JIS
BO3/eicTBUI nuteiida. SpaceX oxumaer, 4To BO
BpeMs 3aIllycka OyJeT HCITOJIb30BaHO OKOJIO |

MJTH. TaJUTOHOB (3,8 MITH. JT1) OXJTaKIAtOIIEH BOJIBI.
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Super Heavy Landing: Super Heavy could
land at LC-39A or on a drone ship (mobile
vessel not attached to the sea floor) in the
Atlantic Ocean. SpaceX could also expend
Super Heavy in the Atlantic Ocean, no
closer than 5 nautical miles off the coast.
After releasing Starship, Super Heavy
would then perform a controlled descent
using atmospheric resistance to slow it
down and guide it to its landing location. As
Super Heavy slows down during its landing
approach, a sonic boom would be generated.
Once near the landing location, Super
Heavy would ignite its engines to conduct a
controlled landing and land vertically at the
catch tower or at the landing location. If a
landing occurred downrange in the Atlantic
Ocean, it would be delivered by vessel to
Port Canaveral, Hangar AF Wharf, or the
KSC turn basin and transported the
remaining distance to the proposed launch
site and/or other SpaceX facilities over the
roadways.

Starship Landing: Starship could land at
LC-39A or on a drone ship in the open
ocean between 55 degrees south latitude and
55 degrees north latitude. Starship would
perform a controlled descent using
atmospheric resistance to slow the vehicle
down and guide it to its landing location. As
Starship slows down during its landing
approach, a sonic boom would be generated.
Following a successful landing, Starship
would go into an automatic safing sequence
(i.e., put the vehicle in a safe state). If a
landing occurred downrange in the broad
ocean area, it would be delivered by vessel
to Port Canaveral, Hangar AF Wharf, or the
KSC turn basin and transported the
remaining distance to the proposed launch
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IMocangka Super Heavy: VYckoputens Super
Heavy mosxer npusemisatses Ha LC-39A unu Ha
OecruIoTHOE CyTHO (MOOHMIILHOE CYIHO-IPOH, HE
IHY) B
ATnaHTHYeCKOM oOKeaHe. SpaceX Takke MOXKET
pacxoyembie (otHOPA30BHBIC)
yckopuTenn — Super Heavy B ATIaHTHYECKOM
OKeaHe, He OJKe, 4eM B 5 MOPCKHX MUJISX

IPUKPEIJIEHHOE K MOPCKOMY

3aTOIIIATDH

(nmpubnusurensHo 9,3 kM) oT mobepexbs. [locie
otaencuus Starship yckopurens Super Heavy
JOJKEH BBIMOJIHATH KOHTPOJIUPYEMBIA CITYCK,
UCTIONB3YSl  COMPOTHBIICHHE aTMOCQEphl IS
CHIDKCHUS CKOPOCTH M HANpaBICHUS K MECTY
npuzemiieHus. 3amemieHue  Super Heavy B
MPOLIECCe TOCATKU COMPOBOKIACTCS 3BYKOBBIM
ynapoMm. BOnm3um wmecta mnpuzemiieHus Super
Heavy nomkeH 3amycTUTh JIBUTaTeld, YTOOBI
BBITIOJTHUTh ~ KOHTPOJIUPYEMYIO  TIOCAIKy, W
MPU3EMIIUTBCS BEPTUKAIBHO Y YyJIaBIMBAIOMICH
OalTHU WU B JPYTOM IMPEAYCMOTPEHHOM MECTE.
Eciu mocagka npoucxoauT B ATIAHTUYECKOM
OKeaHe, YCKOpHUTeNb OyAeT JOCTaBJIEeH CYJHOM B
nopt Kanasepan, Ha npuctans Hangar AF Wharf
uau B moBopoTHeI OacceitH KSC. Ocrabiieecs
paccTosiHue JO0 paccMaTpUBaeMOM CTapTOBOI
IUIOUIAIKK  W/WIIM  APYTUX HUHQPACTPYKTYPHBIX
00BekTOB SpaceX Oyaer mpoHIeHO IO JOporaMm.

IMocanka Starship: Starship

npuzemisaTbes Ha LC-39A wmm Ha OecrnmiioTHOE

MOXET

CY/IHO B OTKPBITOM OKeaHe MeXIy 55 rpamycamu
I0KHOWM IMUpOTBI M 55 Trpamycamu CeBEepHOIt
mupoTel.  [Ipu Starship
YIPaBISIEMbIH CIYCK, MUCIOJB3Ys COMPOTHBICHUE

3TOM BBIITOJIHACT

atMocdepsl, YTOOBI 3aMENJIUTh JIBIDKCHHE U

HaIllpaBUTDb KOCMHYECKUH amnmapar K MCECTY
nocankd. B mpormecce Topmoxkenus Starship
npoucxoauT 3ByKoBou ymap. Ilocie ycnemHoi
Starship

ABTOMATUYECKUX JEHCTBUA 1O 0OO0ECIIEUEHHTO

MIOCAJIKH IPOU3BOJUTCS  CEpHUs

0e3omacHOro coctostHusi kopadinsi. Koraa nocanka

MMpoOUCXoauT B OT,Z[&JIGHHOFI 4aCTu  OKcE€aHa,

KOpalJib
Kanagepai, na npucrans Hangar AF Wharf niu B

JOCTaBIIACTCS CyaAHOM B mopT

noBopoTHbIi OacceitH KSC. Ocrasiieecs paccTo-
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site and/or other SpaceX facilities over the
roadways. Following Starship landings at
the launch site, it would be transported from
the landing pad to the adjacent launch
mount or to one of SpaceX’s production
locations over the roadways for
refurbishment.

Temporary airspace closures may be
necessary to ensure public safety during the
launch/landing operations.

e Notice to Air Missions (NOTAM)
required for notice of unanticipated or
temporary closures to components of, or
hazards in, the National Airspace
System.

e NOTAM issued 24-72 hours prior to
launch/reentry.

e No shipping lanes would be altered or
closed.

e Temporary Ship Hazard Areas would be
identified to ensure public safety.

e Notice to Mariners, published weekly or
as needed by the U.S. Coast Guard,
provides notification regarding Ship
Hazard Areas.

ROLE OF THE FEDERAL AVIATION
ADMINISTRATION

FAA’s Involvement

The FAA is the lead agency on the
Environmental Impact Statement (EIS). The
FAA licenses commercial launches/reentries
and approves airspace closures.
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SHUE J0 PAacCMATPUBAEMOW CTAPTOBOW ILTIOLIAIKH
u/unm  Ipyrux —coopyxkenwii SpaceX Oyner
npoiaeHo 1o jgoporam. Ilocie mpuzeMieHUs
Starship y wmecra 3amycka KopaOib Oynier
nepeBe3eH MO0 JoporaM Ha MPUMBIKAOILIYIO
CTapTOBYIO  yCTaHOBKY OIHO U3

MIPOM3BOJICTBEHHBIX MOMeIleHui SpacexX s

NI B
BBIIIOJIHCHUS PCMOHTA.

Bo Bpems CTapTOBBIX M IIOCAJOYHBIX OlEpalui

MOKET OBITh HEOOXOIMMO BPEMEHHOE 3aKpbITHE

BO3/JYLIHOTO IPOCTpPAHCTBA i 0OecnedyeHus

00111eCTBEHHOM 0€30I1aCHOCTH.

e B sToM ciyuae TpeOyercss YBenomileHUE IS
BO3JYIIHBIX MHCCUH O HENPEABUIECHHOM WJIU
BPEMEHHOM COCTaBJISIOLINX
HAIMOHAJIbHOU BO3/yILLIHOTO
IPOCTPAaHCTBA WM OO0 OINACHOCTSAX B HEM
(NOTAM).

e Ono

3aKPbITHH
CHUCTCMBI

BbIlycKaeTcs 3a 24-72 w4aca 10

cTapTa/BXoja B aTMocdepy.

e Hukakue CynoXoIHBIE Tpacchl He OyayT
M3MEHEHBI MJIH 3aKPBITHI.
e C mempro oOecreueHHUsT  OOIIECTBEHHOM

0e30macHOCTH OYAYT OIpe/ielIeHbl BPEMEHHbIE
OIaCHBIE 30HBI JUIs CY/IOB.
e VYBenomieHue JUTS

nyonukyemoe beperosoit oxpanor CIIA

MOpEIIaBaTenei,

©KEHEJIENIbHO WJIM M0 Mepe HEOOXOAUMOCTH,
Oyner coxaepxarb HH(MOpPMALUIO 00 OSTUX
30HaX.

POJ1b ®EAEPAJIBHOIO
ABUALNOHHOIO YMNPABJIEHUA
Yuactue FAA

FAA BEIYLLIUM
MOATOTOBKE 3aKJIOUEHHUs] O BO3JCHCTBUU Ha

ABIACTCA AI'CHTCTBOM oo
okpyxkaromryro cpeay (EIS). FAA nuuensupyet
KOMMEpUYECKHEe 3alyCKH/BO3BpaThl U OA0OpSeT

3aKPBITHE BO3AYITHOI'O IPOCTPaHCTBA.
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FAA’s Federal Action

Upon acceptance of SpaceX’s application
for a Vehicle Operator License (VOL), the
FAA will evaluate the proposal and
determine whether to issue a VOL to
SpaceX for  Starship-Super  Heavy
commercial ~ operations at  Launch
Complex 39A at the Kennedy Space
Center, Florida. For approved launch
activities, the FAA would be responsible
for approval of airspace closures for
launch and landing operations to ensure
public safety.

FAA License Determination

As shown in the figure below, the FAA
VOL application evaluation includes four
reviews: safety, environmental, policy, and
payload. The applicant must show
financial  responsibility and  obtain
notification agreements for affected
airspace and waterways. If the license
applicant  satisfies  the  regulatory
requirements outlined in 14 Code of
Federal Regulations Part 450, the FAA

would issue a VOL that would allow
SpaceX to conduct launches and/or
reentries.

FAA LICENSING PROCESS
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®enepaabHOE MePONPUATHE, OCYIIECTBIsIEMOE
FAA

[Tocne mpuHsATUS 3asBKH SPaceX Ha MOIy4YCHHE
JMIICH3UU OTepaTopa TPAHCIOPTHOTO CPEACTBA
(VOL) FAA OLICHUT COOTBETCTBYIOIIIEE
NPEUIOKCHUE W OINPEICIUT, BbIIaBaTh JIn SpaceX
murer3uo VOL 11 KoMMepUecKHuX OIepanuid co
Starship-Super Heavy Ha cTapTOBOM KOMILIEKCE
39A B Kocmuueckom unenrpe wum. Kennenw,
®nopuna. B OTHOLIEHUU COTVIACOBAHHBIX CTapTOB
FAA Oyner HECTH OTBETCTBEHHOCTh 3a 0/100peHHue
3aKpBITUS. BO3AYIIHOTO MIPOCTPAHCTBA IS 3aIyCcKa
U TI0CAJOYHBIX OIEpalMii ¢ Ieibi0 00eCreUeHus
00ILIIECTBEHHOI 0€30I1aCHOCTH.

Omnpenesienne mo Bbiaaue Junensun FAA

Kak noka3aHo Ha pHCYHKE HHKE, OIICHKA 3asBKH Ha
VOL co FAA
IIPOBEPKH, Kacaroluecss 0e30MacHOCTH, YKOJIOTHH,

CTOPOHBI BKJIIOUAET YEThIPE
HOJIUTUKU U TOJIE3HOTO Ipy3a. 3asBUTENb JOKEH
IPOJAEMOHCTPUPOBATH (uHaHCOBYIO

1oJIy4aTh
YBEAOMJICHHUS
MIPOCTPAHCTBE

COHUCKAaTCJIb JIMICH3UHU

OTBCTCTBCHHOCTDH n 00s13aH

FAA
BO3YIIHOM
Ecimn

corjiaCoBaHus Ha (6]

3aTparuBacMoM "
BOJHBIX IIyTSX.
YIIOBJETBOPSIET ~ HOPMATHUBHBIM  TPeOOBAHUSM,
n3noxxeHHbIM B Paznene 14 Konekca genepaibHbIx
npaswi, Yacte 450, To FAA BbIIACT JIMIIEH3UIO
VOL,

3amyCKH W/WJIM TTOBTOPHBIE BXOIBI B aTMOC(hepy.

KOTOpas TO3BOJHT SpPaceX MpoOBOIUTH

Evaluation

Safety Review

Environmental Review

|
Airspace & Waterway Integration

Policy Review

|
|
| Payload Review*
I
|

|
Financial Responsibility*

Operations

Environmental
Mitigation (Licensee)

Compliance
Monitoring & Safety
Inspections
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The EIS fulfills the environmental review
portion of the license evaluation FAA
LICENSING PROCESS and determination.
The environmental review must be
completed before the FAA decides to issue
a license or deny the application.
Environmental mitigation  requirements
become a condition of the license.
Completion of the environmental review
does not guarantee that the FAA will issue a
VOL.

The FAA performs safety inspections
during operations associated with the VOL.

RESOURCES TO BE STUDIED IN
THE ENVIRONMENTAL IMPACT
STATEMENT

Impacts to resources from the Proposed
Action have not yet been identified, as the
FAA is in the preliminary stage of the
analysis. The potential environmental
impacts of proposed construction and
operational activities, including those from
launch and landing, will be analyzed in the
EIS.

Air Quality — defined as the concentration
of pollutants in the atmosphere. A region’s
air quality is influenced by the type and
amount of pollutants emitted into the
atmosphere, the size and topography of the
air basin, and the prevailing meteorological
conditions.

Biological Resources — comprises the plant
and animal species, and ecological
relationships of the land, water, and coastal
areas within the study area. Several Federal
and State laws apply to the Proposed
Action.

Climate —  describes the weather
characteristics and patterns in a region over
time. Greenhouse gases are emissions that
trap heat in the atmosphere. These
emissions occur from natural sources and
human activities.
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EIS peanuzyer yacTh 93K0JIOTHYECKOI 3KCTIEPTU3HI
B pamKax nporecca

ocymiectBiasieMoro FAA,

JULEH3UPOBaHUS,
U ONpeleeHusl 0
Bbijaue JsmneH3zun. FAA mnpuHUMaeT pernieHue
BBIJIATh JIMIIEH3UIO UM OTKJIOHHUTH 3aBKY TOJIBKO
MOCJIC 3aBEPIUICHUS YKOJIOTHYECKON IKCIEPTU3HI.
TpeGoBaHusi 1O CMATYCHUIO BO3JCHCTBUS Ha
OKPYKAIOIIYIO CpeAy SBISIOTCS YCIOBHEM IS
BbIJIAUM JIMIEH3UU. 3aBEPIICHUE HKOJIOTUYECKOMN
AKCIIEPTU3BI caMO O ce0e He TapaHTUPYET, UTO
FAA Beriact VOL.

B nepuon omepamuii, cszannsix ¢ VOL, FAA
MIPOBOJIUT MTPOBEPKHU OE30MACHOCTH.

PECYPCbl, NCCJTEAYEMbIE B
3AKJTIOYEHUM O BO3AENCTBUN HA
OKPY>XXAKOLLYIO CPEAY

Bo3saeiictBue npenmaraeMoro MeEpONpPHUATHS Ha
pecypchl elie He BBIABICHO, MOCKOJIbKY FAA
HaxoJIUTCS Ha NPE/IBAPUTEIBHOMN CTaJANK aHAJIN3a.
[loTeHumanbHOE BO3JACHCTBUE HA OKPYKAIOIIYIO
cpeny MpeIJIaraeMbIxX JIECTBUI
CTPOUTEIBCTBY U JKCILTyaTalluH, BKJIKOYas 3aIIyCK
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U TI0cajIKy, OyaeT npoananuzuposaHo B EIS.

KauectBO BO3ayxa — OIpPEACIIACTCA KakK

KOHLCHTpanu-d 3arpA3HAIOIINX BCIIICCTB B
arMocepe. Ha kadecTBO BO3AyXa B pETrHOHE
BJIMSIIOT BHJ U KOJIMYECTBO BBIOPACHIBAEMBIX B
aTMoc(epy 3arps3HAIOUIMX BEUIECTB, pa3Mep U
Tornorpadusi BO3AYIIHOrOo OacceifHa, a Takxke
npeo0J1aatoIye METeOpOJIOTHIECKUE YCIOBHSL.

Buonornyeckne pecypcbl — BKIHOYAKOT BB
paCTeHI/Iﬁ 1 XUBOTHBIX, 4 TAaKXXC DKOJIOTHYCCKHE
B3aUMOOTHOIICHUS 3€MJIM, BOJbI U HpI/I6pe)KHBIX
TEPPUTOPUI B npenenax

tepputopun. K mpemyiaraeMoMy MEpONPHUITHIO

nccieyeMon

IPUMEHUMO HECKOJBKO (peiepabHbIX 3aKOHOB U
3aKOHOB IIITaTa.
Kiummar — mnorogHele  XapakTEpUCTUKUA U
3aKOHOMEPHOCTH B PETHOHE C TEYEHUEM BPEMEHH.
[TapHukoOBBIE Ta3bl — 3TO BBIOPOCHI, KOTOpHIE
yIEPKUBAIOT TEIUIO B aTtMocdepe. ITH BbIOPOCHI
u3

MMPOUCXOIAT IMPUPOJAHBIX HCTOYHHKOB M

JACATCIIbHOCTH YCJIOBCKA.
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Coastal Resources — the Florida Coastal
Management Program is managed by nine
State agencies and five water management
districts. A Federal agency must determine
consistency with 24 statutes that protect and
enhance the State’s natural, cultural, and
economic coastal resources. The statutes
apply to beach and shore preservation,
emergency management, State lands, State
parks and preserves, trails, historic
resources, water resources, outdoor
recreation, fish and wildlife conservation,
and public health to name a few.

Hazardous Materials, Solid Waste, and
Pollution Prevention — describes the use
and management of hazardous materials and
solid/hazardous wastes in accordance with
regulatory requirements and measures to
protect health and safety and to prevent or
respond to spills.

Historical, Architectural, Archaeological,
and Cultural Resources — includes historic
properties, architectural resources,
archaeological resources, cultural items,
Native American sacred sites, and other
properties of cultural significance subject to
the NHPA. NASA is leading the
consultation with the Florida State Historic
Preservation Office to assess potential
impacts to protected historic/cultural
resources. In addition to the NHPA, Native
American Tribal resources are protected by
multiple Federal laws and executive orders,
including the Native American Graves
Protection and Repatriation Act.
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IIpudpexnbie pecypchl —  IIporpamma
yhpaBiaeHus: TpUOPEKHbBIMU palioHaMu DIopuabl
YIPABISIETCS JEBATBIO AreHTCTBAMU IITaTa |
[ATBIO BOJIOXO03MCTBEHHBIMHU palioHamu.
denepallbHOE AreHTCTBO JIOJDKHO OIPEIEIHTH
COOTBETCTBHE 24 3aKOHAM, KOTOPBIE 3AIUIIAIOT U
yJIy4IIaroT KYJIbTYPHbIE "

HSKOHOMUYECKHE TPUOPEkKHBIE PECypChl IITaTa.

IPUPOJIHBIE,

3aKOHBl  pacHpPOCTPAHSIOTCS Ha COXpaHEHHE
IUDKEH U OeperoB, yrpasiieHHE Ype3BbIYaAiHBIMU
CUTYaLUsIMU, roCyJapCTBEHHBIE 3eMJIN,
rOCYZapCTBEHHBIE NTAPKU U 3aII0BEJHUKH, TPOIIHI,
HCTOPUYECKHE PECYPCHI, BOJHBIE PECYPCHI, OTABIX
Ha CBEXEM BO3JlyXe, OXpaHy pbIObI U JUKON
IIPUPOJIBI, a TaKkKe 00I1IeCTBEHHOE
3paBOOXPAHEHUE U IIP.

OnacHble Marepuagabl, TBepAble OTXOAbI H
NpeloTBPalleHHe 3arPsA3HEHUs] — JTOT aCIHEKT
XapaKTepU3yeT MCIIONb30BaHUE U OOpAIEHHUE C
OMACHBIMHM MaTe€pUaJlaMU U TBEPJIbIMH/ONACHBIMU
OTXOJlaMU B COOTBETCTBUM C HOPMAaTUBHBIMU
TpeOOBaHUSAMHU M MEPaMH IO 3aIIUTE 3A0POBbS U
0e30macHOCTH, a TakXke M0 NPeAOTBPALICHUIO
pa3IMBOB MJIM PEarMpOBaHUIO HA HUX.
HUcrTopuueckue, apXMTEKTYpHbIE,
apxeoJIOrM4YecKre M KyJbTYpPHbIE pPecypchbl — K
HUM 0OBEKTHI,

OTHOCATCA HCTOPUYCCKHC

apXUTEKTYpPHBIE  PECYPCHI,
pecypcehl, MpeaMeThl KYJIBTYPBI, CBSIIEHHBIE
MECTa KOPCHHBIX AMCPHUKAHIICB u Apyrue
00BEKTHI KYJIbTYPHOI'O 3HAYCHHUA, MOANIAAAOIINC
o Z[CflCTBI/IC COXpaHCHHUHA
HaIlMOHAJIBHOT'O HCTOPHUYCCKOI'O Hacjaeaus
(National Historic Preservation Act, NHPA).

NASA npoBOIUT KOHCYJIBTAIUHN C YTIPaBICHUEM

APXCOJIOTHYCCKUC

3akoHa 0

OXpaHbI HCTOPUUYCCKUX IIaMATHHUKOB miraTra

d)nopnz[a JUIA OLCHKHU IMOTCHIMAJIBHOT'O

BO3ﬂ€ﬁCTBHH Ha OXpaHsICMbIC

UCTOPUYECKHE/KYIbTypHBIE pecypchl. [lomumo
NHPA, pecypcsl iieMeH KOPEHHbIX aMEPUKAHIIEB
3alIMIIEHBl MHOTOUYUCIEHHBIMHU (peliepaibHbIMU
3aKOHAMH M yKa3aMH, BKIIIOUYas 3aKOH O 3aIUTE U

penaTrpruanu MOruj KOpCHHbBIX aMCPUKAHIICB.
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Socioeconomics, Environmental Justice,
and Children’s Environmental Health
and Safety Risks — describes the elements
of the human environment (e.g., population,
employment, income, housing, and public
services). Environmental justice is defined
by the U.S. Environmental Protection
Agency as “the just treatment and
meaningful involvement of all people
regardless of income, race, color, national
origin, Tribal affiliation, or disability, in
agency decision-making and other federal
activities that affect human health and the
environment.” The FAA must also identify
and assess environmental health and safety
risks that may disproportionately affect
children.

Land Use — evaluates the current and
planned uses of land and the compatibility
of the Proposed Action with the regulations,
policies, or zoning that control land use.

Natural Resources and Energy Supply —
addresses the use of natural resources such
as water, metal, asphalt, etc., and sources of
energy including electricity, heating and
cooling, and fuels.

Noise — discusses the types or sources of
noise and the associated sensitive receptors
in the human environment. Sound is a
physical phenomenon consisting of minute
vibrations that travel through a medium,
such as air or water, and are sensed by the
human ear. Noise analysis will also address
potential impacts to ecological and cultural
resources.

Visual Effects — includes the natural and
built features of the landscape visible from
public views that contribute to the visual
quality of an area. Visual perception isan
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Coumno’KoHOMUKA, IKOJOTHYecKast
CIPAaBeVIMBOCThL M PHUCKH [IJIs1 30POBbSI U
0e30macHOCTH JieTeil B OKpYy:Kaloleil cpeae —
AHATM3UPYIOTCS AJIEMEHTHI OKPYXKAIOIIeH CpPe/IbI
4ejoBeKka (Harmpumep,
JIOXOJIBI, U OOINECTBEHHBIC YCIYTH).
DKoJIOTUYECKasi CIPaBEUIMBOCTh OMPEACISICTCS
ATEHTCTBOM II0 OXpaHE OKpYKAIOIIeH Cpelbl
CIIA
3HAYUMOE yYacTHE BCEX JIOJCH, HE3aBUCHMO OT

HaCCJIICHUC, 3aHATOCTD,

KHIIBC

Kak «CIIPaBCaAJIMBOC 06pa1ueHHe u

JI0X0/1a, HaIlMOHAJILHOT'O

IMPOUCXOKIACHUA, MJIEMEHHOM IMPUHAAJICIKHOCTH

pacel, IIBeTa KOXH,
WIA WHBAIMTHOCTH, B TPUHATHU PEIICHHIA
areHTCTBA U JIPYToil (eiepaibHON I TEILHOCTH,
KOTOpasi BIHMSET Ha 3JI0pOBbE UECJIOBEKA W
OKpyKawIyo cpeay». FAA Takxke ITOKHO
BBISIBUTh W OIICHUTh PHUCKU I OKPYXKAIOIICH
cpenpl,
MOTYT HEITPOITOPIIUOHAILHO MOBIUATEH HA JIETCH.

3I0pOBbsi U OE30MACHOCTH, KOTOpHIE
3emJieno/1b30BaHHe — OLIGHUBACTCS TEKYyIIee |
IUITAaHUPYEMOe
COBMECTHUMOCTh TPEIIaraeMoro MEpPONpPHUSITHS C

HCIIOJIB30BaHUC 3EMJIN u

NpaBWJIaMH, TIOJUTHKOH WM 30HHPOBAHHEM,
KOTOPBIE YIIPABIISIOT 36MJICTIOIb30BAHUEM.
IIpupoanbie pecypcbl W JIHEProcHad:KeHHE —
paccMaTpUBAIOTCS  BOIPOCHI  WCIIOJB30BAHUS
NPUPOJHBIX PECYpPCOB, TAKMX KaK BOJA, METaII,
acanmpT M T. 1., a TaK)Ke UCTOYHUKOB DHEPTHUH,
BKJIIOUast SJIEKTPUIECTBO, 000TPEB U OXJIAXKICHHE,
a TaK)kKe TOTUTHBO.

Ilym — wuccrnenyroTcs THIBI WIA HCTOYHHKH
IIyMa W CBS3aHHBIE C HUMHU YYBCTBHUTEIBHBIC
PELUIHEHTHI B Cpeie OOMTAaHUS YeloBeKa. 3BYK —
3TO0  (u3HUecKoe

SABJICHUC, COCTOAIICC

KOTOpbIE

u3
MeJIbYanIIImX BUOpaIui,
cpeny,

BOCITPUHHUMAIOTCHA

pacIpOCTPaHAIOTCS  Yepes3
BO3YX BOAY, U
4eJI0BEUECKUM yXOM. AHaJIN3 IIyMa TaKkxe Oyaer

Harpumep
WU
YUUTBHIBaTh IOTEHIUAJIBHOE BO3ACHCTBHE Ha
DKOJIOTUYECKUE U KYJIIbTYPHBIE PECYPCBI.

BusyanabHble 3¢ (dexTbl — BKIIOYAIOT B ceds
€CTECTBEHHbIE M MCKYCCTBEHHbIE OCOOEHHOCTHU
nauamadTa,

CHOCOOCTBYIOT BU3YaJIbHOMY Kauy€CTBY TE€PPUTO-

BUJIUMBIE  ITYOJMKON, KOTOpPBIC
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important component of environmental
quality that could be changed by
implementing the Proposed Action. Visual

impacts occur as a result of the relationship
between people and the physical
environment.

Water Resources — includes wetlands,

floodplains, surface waters, groundwater,
and wild and scenic rivers. Analysis will
address potential impacts under the Clean
Water Act, Wild and Scenic Rivers Act, and
other water resource-related regulations.

Cumulative Impacts — This analysis will
consist of an evaluation of potential direct
and indirect impacts of the Proposed Action
when added to other past, present, and
reasonably foreseeable relevant actions in
the affected area.

NOISE BASICS

What is Noise?

Noise is considered unwanted, extraneous,

or annoying sound that interferes with or

disrupts normal human activities. The

response of different individuals to similar

noise events is diverse and is influenced by

the type of noise, perceived importance of

the noise, its appropriateness in the setting,

time of day, type of activity during which

the noise occurs, and sensitivity of the

individual. The perception and

evaluation of sound involves three basic

physical characteristics:

— Duration — the length of time the sound
can be detected

— Magnitude — the acoustic energy, which
is expressed in terms of sound pressure,
in decibels (dB)
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puu. BusyallbHOE BOCHPUATHE SIBISETCS BAKHBIM
KOMIIOHEHTOM KauecTBa OKPYKAroLIEH Cpesbl,
KOTOpPO€ MOKET OBbITh U3MEHEHO IPU pealn3aliu

[IpeAJIaraéMoro  MeponpusTtus.  BusyanbHble
BO3JICUCTBUSA BO3HMKAIOT B pe3yabTare
B3aMMOOTHOLICHUN MEXIY JTIObMHU u

(U3UIECKOM Cpe1oi.

Boaubie pecypebl — BKIIIOYAIOT BOJIHO-00JIOTHBIE
YIrolibsi, IMOMMBI, IOBEPXHOCTHBIE M T'PYHTOBBIE
BO/JIbI, @ TAKXKE JUKUE U )KUBONUCHbIE peku. [Ipu
aHanu3e OYyIyT pacCMOTPEHbI IMOTEHIUAIbHBIC
BO3JICUCTBUS B COOTBETCTBUM C 3aKOHOM O
YUCTOW BOJE, 3AKOHOM O JUKHX U >KMBOMHCHBIX
pekax ¢ JpYrMMU HOPMATUBHBIMU aKTaMH,
KAaCaroUIMMUCS BOJHBIX PECYPCOB.

CoBokynHoe Bo3/eiicTBHMe — ero aHanu3 Oyzaer

COCTOATH M3 OLCHKHU IMOTCHUHUAJIBHBIX MPAMBIX W

KOCBEHHBIX BO3JEHCTBUI MPEIIaraeMoro
MCPOIIPUATHA B COUYCTaHNU C ApyrumMu
MMpouuIbIMHU, HaCcTOAIIUMU n pPasyMHO
MIPOTHO3UPYEMBIMU COOTBETCTBYIOIINMHU

JCUCTBUSIMU B 3aTparuBacMom paﬁOHe.

OCHOBHbIE CBEAEHNA O LUYME

Yro Takoe mym?

[ITymom CUHUTAETCS HEXXeIaTeIbHbIH,
MOCTOPOHHUN  WJIM  pa3Jpaxarolmuil  3BYK,
MEIIAI NI HOPMaJIbHOU YEJI0BEYECKOMN

JIeATEIbHOCTH WM Hapylmaroomui ee. Peaknus
pasHBIX JIOACH Ha OJHO M TO XK€ IIyMOBOE
COOBITHE pa3MYHa W 3aBUCUT OT TUIA IIyMa,
Iyma,
YMECTHOCTH B JaHHOH 0OCTaHOBKE, BPEMEHH

BOCIIPDUHUMAEMOM  BaKHOCTH ero
CYTOK, BUJA JAEATEIbHOCTH, BO BpEMsS KOTOPOM
1IyM, 1 YYBCTBUTEIBHOCTHU

BOCHpI/IHTI/IC N OLCHKa 3BYKa

BO3HHUKAET
HUHIMBUIYyMa.
BKJIFOYAeT B ce0S TPU OCHOBHBIE (PU3MUECKHE
XapaKTEPUCTHKH:

— JUTUTEIBHOCTH (ITPOAOIDKUTEILHOCTD 3BYKA);

— MarHuTyia —  aKyCTHuYecKas  JHEprus,
BhIpakaeMasi depe3 3BYKOBOC JIaBJIICHUE, B

nenubenax (nb);



FAA, EIS for SpaceX Starship-Super Heavy launch vehicle at LC-39A

— Frequency — the number of cycles per
second the air vibrates, in Hertz.

The duration of a noise source can be
continuous  (constant), transient  (short
duration), or impulsive (typically less than 1
second). Launch noise and sonic booms (i.e.,
shock waves created from supersonic flight
when a launch vehicle travels faster than the
speed of sound) are classified as transient
noise events. A transient noise event has a
beginning and an end where the sound
temporarily rises above the background and
then fades away. Transient sounds are
typically associated with a sound source that
moves, such as, an aircraft overflight.

The dB is a logarithmic unit used to represent
the magnitude of a sound, also referred to as
the sound level. Environmental noise
measurements are usually on “A-
weighted” scale that filters out very low and
very high frequencies to replicate human
sensitivity. It is common to add the “A” to the
measurement unit (dB) to identify that the
measurement has been made with this
filtering process (dBA).

an

Noise Analysis

Noise criteria have been developed to protect
the public health and welfare of surrounding
communities. The following describe noise
criteria that will be used in the noise analysis

that address human annoyance, hearing
conservation, and structural damage.
Human Annoyance. The “Day-Night

Average Sound Level” (DNL) metric has
been found to correlate well with the human
annoyance for regularly occurring
transportation noise. The FAA considers
DNL to be the best available metric for
prediction of long-term human annoyance.
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— YacToTa — KOJIMYECTBO IMKJIOB BHOpanuu
BO3JlyXa B ceKyHny, B ['epuax (I'm).
Hlym MOXeET OBIThH HENpPEepPbIBHBIM
(IOCTOSIHHBIM), KPaTKOBPEMEHHBIM WU
UMITYJIbCUBHBIM (OOBIYHO MEHee | CeKyHIbI).
CrapToBbIil 1IyM U 3BYKOBbIE yaapbl (T.e.
yIlapHbIe
CBEPX3BYKOBOM IIOJIETE,
anmapar JIBHKETCSI co CKOPOCTBIO,
IpEeBbILIAIOIIEH CKOpPOCTh 3BYKa)

KJIACCU(PUIUPYIOTCS KaK MepeXoqHbIe ITYMOBBIE

BOJIHBI, BO3HHUKAOIIUEC npu

Korja JieTaTelIbHbIN

coObiTusg. Takoe coObITHE HMEET Ha4dallo H
KOHEII, KOTJa 3ByK BPEMEHHO IpEBbIIaeT QoH,
a 3atem 3aryxaer. [lepexoaHbie 3ByKH OOBIYHO
CBSI3aHBI C JIBIDKYIIMMCSI MCTOYHHMKOM 3BYKa,
HaIpuMep, ¢ MPOJIETOM caMoJIeTa.

Jemuben — 93T0 Jorapudmuveckas eAUMHUIA,
ucroyib3yemasi Juisi 0003HAueHHUs CHJIBI 3BYKa,
Tak)Ke Ha3bpIBacMas YpoBHEM 3ByKa. M3mepeHus
nryma OKPY’KaIOIIICH cpenbl
«A»,
OTQUIBTPOBHIBAET OYEHb HHU3KHUE U OYEHb

00BIYHO

IMPOBOJATCA 110 IIKajae KOTOpasa

BBICOKME 4YacTOTbl, UTOObI BOCIPOU3BECTH
YYBCTBUTEIBHOCTh YyXa 4esioBeka. OOBIYHO K
enuHune uMmepenus (nb) noGaBnsOT OYKBY
«A», 4roOBI yKa3aTh, YTO H3MEpEeHHE OBLIO
BBIIIOJIHEHO  C

nporiecca puapTpanun (1BA).

WCIIOJIb30BAaHUEM  JIAHHOTO
AHajm3 myma
Kpurepun myma Oblu  pa3paboTaHbl  JUIst

3aUTBI  OONIECTBEHHOTO  3J0POBBSI M
OJyiaromoyuust OKpyskaronux cooomects. Hike

OMMCAaHbl KPUTEPUHU IIymMa, KOTOpbIe OyayT

HCIIOJIB30BaThCA pu aHaJIn3¢€ myma,
YUUTBIBAIOIICM pasapakCHuc YCJIOBCKaA,
COXpaHCHHEC clIyxa u KOHCTPYKIIMOHHBIC
TTOBPECIKACHUA.

Pa3zapaxarommii mym. boiio o6HapykeHo, 4To
nokaszarenb «CpeaHuil ypOBEHb 3BYKa JIHEM H

Hounrto» (DNL) xopomo koppenupyer ¢
pa3gpak€HUEM  YeloBEeKa  OT  PETYJISIPHO
BO3HUKAIOILErO0 TpaHCHOpTHOro Imyma. FAA
cuuraer, 4ro DNL saBmgerca  my4dmum

AOCTYIIHBIM ITOKA3aTCJICM JId ITPOTHO3UPOBAHUSA



FAA, EIS for SpaceX Starship-Super Heavy launch vehicle at LC-39A 21

FAA Order 1050.1F states that, in most
locations, a significant noise impact would
occur if the Proposed Action would cause
noise-sensitive areas to experience a 1.5 dBA
DNL increase when compared to the No
Action  Alternative during the same
timeframe and the end-state noise level would
be at or above 65 dBA DNL. FAA Order
1050.1F notes that the 65 dBA DNL
threshold does not fully address the effects of
noise on visitors to areas such as national
parks or designated wilderness areas where a
quiet setting is a generally recognized
purpose and attribute. Supplemental noise
metrics are used in the evaluation of the
significance of noise impacts within national
parks, national wildlife refuges, and historic
sites including traditional cultural properties.

Structural Damage. FAA Order 1050.1F
does not give specific instructions on the
assessment of potential structural damage
caused by noise. In this EIS, potential
impacts will be assessed by comparing
calculated noise-induced structural vibration
levels at sensitive locations against widely
used structural impact criteria. The likelihood
of damage is unique to the characteristics of
the sound experienced (e.g., magnitude,
duration, and frequency), the materials of
which the structure is built, and the condition
of the structure.

Sonic booms are also commonly associated
with structural damage. A large degree of
variability exists in the possible effects of a
sonic boom. For example, the probability of a

AOJITOCPOYHOTO YCJIOBCUCCKOTO pasapaXCHUS.

IIpuxkaz FAA 1050.1F ycranaBiauBaer, uTO
IIIyMOBO€ BO3JICHCTBUE CUMUTAETCS
3HAYUTEIIbHBIM, eciu pearaeMoe

MEPONPUSATHE TTPUBOJIUT K yBennueHnro DNL B
YyBCTBUTEJIBHBIX K IIymMy mectax Ha 1,5 nbA
o CPaBHEHUIO c «aJpTEpHATUBOMN
Oe3neiicTBUs» B TEUEHHWE TOro e Iepuoja
BPEMEHH,
cocrosiHusl Oyner He Hmwke 65 n1bA DNL. B
IIpukaze FAA 1050.1F ormeuaercs, yTo nopor

U YpOBEHb IIymMa B KOHEYHOM

DNL B 65 nbA He NOJHOCTBIO YYUTHIBAET
BO3JCICTBUE IllyMa Ha IIOCETUTENEH TaKUX
TEPPUTOPUH, KAK HAlMOHAIBHBIE IIAPKU WIH

3aIl10BCHBIC 30HBI, TI'J€ THXasa 00cTaHOBKA

ABISCTCA  OOILNENpU3HAHHOW  LENbl0 U
atpubytom.  Ilpum  omeHke  3HAYUMOCTH
IIyMOBOTO  BO3JEHCTBHS B HAIMOHAJIBHBIX
napkax, HAIMOHAJIBHBIX  3aMOBEAHHUKAX |
UCTOPUYECKHIX MeCTax, BKJTIOYAs
TPaJULIMOHHbIE KYJIbTypHbIE OOBEKTHI,
UCIIOJIB3YIOTCSl  JIONOJHUTEbHBIE IOKa3aTeIu
HIyma.

KoHcTpykuuonnble mnoBpexiaeHusi. IIpukas
FAA 1050.1F He coxepXUT KOHKPETHBIX

MOJIO)KEHUH MO0  OLIEHKE  MOTEHIHUAIbHbBIX
KOHCTPYKIMOHHBIX TOBPEXKIECHNUN, BBI3BAHHBIX
mrymoM. B moaroraBimBaemom jpokymente EIS
OyayT
OLIEHUBAThCA IIYTEM CpPaBHEHMs PpaCUETHBIX

ypOBHEH BHOpanuyu KOHCTPYKIIMH, BBI3BAHHBIX

IMOTCHIIMAJIBHBIC BOSHCﬁCTBHH

IIYMOM, B YYBCTBUTEIBHBIX MECTAaX C LIMPOKO
UCIIOJIB3YEMBIMU KPUTEPUSMU BO3JECUCTBUSA Ha
KOHCTPYKIUH.
3aBUCUT OT XapaKTEPUCTUK JCHUCTBYIOLIETO Ha

BeposiTHOCT,  MOBpeXIAEHUSA

KOHCTPYKIIHIO
MIPOAOJIKUTCIIBHOCTU U I‘IaCTOTBI), MaTepHraiosB,

3ByKa (MarHuTy I8,

N3 KOTOPBIX H3TOTOBJICHA KOHCTPYKIUSA, U €€

COCTOSIHUSI.
[ToBpexnenus KOHCTPYKLUU 4acTo
BBI3BIBAIOTCSI U 3BYKOBBIMH  yJapaMmH.
[locnencrus TaKHX yZ1apoB BEChMa
pazHooOpasHbel.  Hampumep,  BeposiTHOCTH
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window breaking when exposed to a sonic
boom of 1 pound per square foot (psf)
ranges from one in a billion to one in a
million with much of the variability
depending on the condition of the glass. At
10 psf, the probability of glass breaking is
between 1 in 100 and 1 in 1,000. Laboratory
tests involving glass have shown that
properly installed glass will not break at
overpressures below 10 psf, even when
exposed to repeated sonic booms. Damage
to plaster has the potential to occur in the
same range of overpressures as damage to
glass. In general, for well-maintained
structures, the threshold for damage from
sonic booms is 2 psf, below which damage
is unlikely.

Land Use Compatibility. FAA Order
1050.1F states that special consideration
needs to be given to noise-sensitive areas
within Section 4(f) properties where the
land use compatibility guidelines in 14
Code of Federal Regulations Part 150 are
not relevant to the value, significance, and
enjoyment of the area in question. Noise
analysis for this Proposed Action will
recognize areas in which a quiet setting is a
recognized attribute and part of the purpose
of the area.

Hearing Conservation. Multiple Federal
government  agencies have provided
guidelines on permissible noise exposure
limits to protect human hearing. The most
conservative workplace noise level limit has
been set by the Occupational Safety and
Health Administration at 115 dBA for non-
impulsive noise over an allowable exposure
duration of 15 minutes. The National

pa30MBaHUsI OKHA TPHU BO3JICHCTBUU 3BYKOBOTO
ynapa cwioit 1 ¢yHT Ha kBaapaTHbIi QyT (psf)
konebnercas or 107 1o 10'6, npu4eM
BapHATHBHOCTh JTOTO 3HAYCHHS B OOJBIION
CTETIEHU 3aBHCUT OT cocTosiHMsI crekia. [lpu
nasnenun 10 ¢yHTOB Ha KBajgpaTHBIA (yT
BEPOATHOCTh pa3OMBaHUs CTEKJA COCTABJISET OT
10° o 1072 JlaGopaTopHbIe UCIBITAHUS CTEKJIA
MOKa3aju, uYTO

[IPaBUJIBHO  YCTaHOBJICHHOE

CTEKJIO He pa3o0berTcs TMpH  HU30BITOYHOM
nasiieHun Hike 10 pyHTOB Ha KBagpaTHBIA QYT
Ja)ke TPU  BO3JCHCTBUU  MOBTOPSIIOIIUXCS
3BYKOBBIX yaapoB. [loBpexaeHHe MITyKaTypKu
NpOM30MTH B JMana3oHe
U30BITOYHOTO JIABJICHHS, YTO M MOBPEXKICHHE

COOPYKEHUH,

MOXKECT TOM XK€

crekna. B memom A
HaXOJSIIMUXCS B XOPOLIEM COCTOSIHUHM, HOpOT
MOBPEXACHUSI OT 3BYKOBBIX y/IapOB COCTaBIsET 2
¢yHTa Ha KBaapaTHbIH (YT, HMXKE KOTOpPOTO

MOBPCIKACHNEC MAJIOBCPOATHO.

CoBMECTHMOCTh € 3eMJIENOJIb30BAHHEM.
IIpukaz FAA 1050.1F ycranaBnmBaer, dTO
HEOOXOIUMO  yHeNsiATh  0co00e  BHUMaHHE

YyBCTBUTEJIbHBIM K IIYMY y4aCTKaM TEPPUTOPHUH,
oOnanarolux cBoWcTBaMu corjacHo Cexkuuu
4(f), roe peKoOMEHIalUh IO COBMECTHMOCTHU C
3eMJIETIONIL30BAaHNEM, M3NI0KeHHBIe B Pa3nene 14
Konekca ¢enepanbubix npaswi, Yacts 150, He
MMEIOT OTHOILIEHUS K LIEHHOCTH, 3HAYMMOCTH U
PEKPEALIMOHHOMY HCII0JIb30BAaHUIO
paccMaTpuBaEMOM TEpPPUTOpUHU. AHaNIM3 IIymMa
JUIsL  TIPEAJIaraéMOT0  MEPONPUSTHUS  TTO3BOJIMT
BBISIBUTH 00JIACTH, B KOTOPBIX THXas 0OCTaHOBKA
ABJIIETCS TPU3HAHHBIM aTpPUOYTOM U YACThIO
HAa3HA4YEHMsSI 3TON 30HBI.

Coxpanenmne ciayxa. MHorue ¢eaepanbHbIe
MIPABUTENLCTBEHHBIE YUpEeXJEHUsI pa3zpadboTaiu
pPEKOMEHJAlMM 10  JIOIMYCTUMBIM  IpeesiaM
BO3/JCHCTBUSA 1IyMa JJI 3aLIUThl YEJIOBEUECKOTO
cinyxa. Haubonee KoHcCepBaTHBHBIM —mpeaen
YPOBHs IIymMa Ha pabodyeM MecTe YCTaHOBJIEH
VYrpasneHueM 1o oxpaHe Tpyaa: Ha ypoBHe 115
IBbA 51 HEMMIYJIbCHBHOIO IIyMa B TEUYEHHE

JIOMYCTUMOW TMPOJOJKUTEIBHOCTH BO3JACHCTBUS
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Institute for Occupational Safety and Health
limits for non-impulsive noise are less
conservative. For impulsive noise, such as
sonic booms, the Occupational Safety and
Health  Administration and  National
Institute for Occupational Safety and Health
have both established maximum allowable
peak noise levels of 140 dB, which equates
to an overpressure of about 4 psf.
Workplace noise level recommendations are
designed such that, even with steady near-
daily exposures over the course of an entire
career, the excess risk of developing
occupational noise-induced hearing loss is
minimized.

Noise metrics

Different noise metrics help to quantify the
noise environment and describe impacts
from noise.

Overall sound pressure level (OASPL).
Provides a measure of the sound level at any
given time.

Maximum OASPL. Indicates the highest
OASPL over the duration of the noise event;
a single-event metric useful for analyzing
short-term responses to noise exposure.

Maximum A-weighted OASPL.
Represents the maximum A-weighted
OASPL during the noise event; used for the
analysis of noise impacts to humans and
wildlife.

Sound Exposure Level. Provides a
measure of the cumulative noise exposure
of the entire acoustic event.

Time  Above A-weighted OASPL
Threshold. During times when OASPL is
above 66 dBA, normal conversation
becomes difficult.

DNL. Represents an average sound level
over the course of an average annual day.
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15 munyrt. Ilpenenst HaumonaibHOTO MHCTUTYTA

OXpaHbl TpyJa I HEHUMIIYJIbCUBHOIO IIyma

Jlst

HMITYJIbCUBHOI'O IIyMa, TaKOT'O KaK 3BYKOBBIC

SBJISIIOTCS ~ MEHEE  KOHCEPBATHBHBIMHU.
yaapsl, YIpaBieHue o 0e30MacHOCTH U TUTHEHE
Tpyaa u HanmonaneHelil HHCTUTYT 0€30MaCHOCTH
U TUTHEHbl TpyJa YCTAaHOBHWIM MAaKCUMAaJIbHO
JIONYCTUMBIA MUKOBBIM ypoBeHb 1iymMa B 140 nb,
YTO COOTBETCTBYET H30BITOYHOMY JIABJICHUIO
4  ¢yHTOB ¢yT.
Pexomenpanuu 1mo ypoBHIO IIymMa Ha pabouem

OKOJIO0 Ha  KBaJpAaTHBIA
MECT€ COCTaBJIEHBI TAaKMM O0pa3oM, 4YTO Jake
pu
BO3JCHCTBUM Ha MPOTSKEHUU BCEH Kapbepbl
M30BITOYHBI PHUCK TOTEpU CiIyXa, BbI3BAaHHOMN

IIOCTOAHHOM, IIO4YTH CKCIHCBHOM

npoeCCHOHATIBHBIM ~ IIYMOM,  CBOTUTCA K
MUHHUMYMY.

IMoka3zarenu myma

KosinyecTBEHHO OLIGHUTH IIYMHYIO Cpeay |
onmucath  BO3JACHUCTBHE  IIyMa  I[OMOTAOT
pas3IuyYHbIC METPUKH, WK TTOKA3aTeNH, IIyMa.
O0mmii  ypoBeHb  3BYKOBOIO  JIaBJIEHHS
(OASPL). SsBnsercs Mepoil ypoBHS 3ByKa B

000 3aJTaHHBIE MOMEHT BPEMCHH.

Makcumym  OASPL.  VkaseiBaer  camblid
BBICOKMH YpPOBEHb 3BYKOBOI'O JIaBJIEHHUS B
TEYEHHUE  IIIYMOBOTO  COOBITHS;  TOKa3aTesb

OJMHOYHOTO COOBITHSA, IIOJIE3HBIA I aHaau3a
KPaTKOCPOYHBIX PEAKIMI Ha BO3JCHCTBHE IIyMa.

Makcumym OASPL mKaJje A.
[Ipencrabnser MmakcumanbHoe 3HaueHue OASPL,
B3BEIICHHOE «A», B
IITyMOBOT'O COOBITHS, MCIIOJB3YETCs IS aHalu3a

mo

o  IKaJe TCUCHUC

BO3JCHCTBUS IIyMa Ha 4YeJIOBEKa M JUKYIO
IPUPOY.

YpoBeHb 3BYKOBOIO Bo3AeiicTBUA. fBisercs
MEpOH COBOKYIHOTO HIYMOBOTO BO3EHCTBHS
BCET0 aKyCTHUYECKOTO COOBITHSI.

Bpemss mnpesbimenuss mopora OASPL  mo
mKajge «Ay.
OASPL Bbiie 66 1bA, HOpMaIbHOE PA3rOBOPHOE

B wuHTepBane BpeMmeHH, Korja
0OLIeHNE CTAHOBUTCS 3aTPYIHEHHBIM.

DNL. TlpencraBnsier cpeaHuii ypoBeHb 3BYyKa B
TE€YEHHE CPEIHUX CYTOK B Troay. UToObl yuecTh
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To account for increased human sensitivity
to noise at night, a 10-dB penalty is applied
to events occurring between the hours of
10:00 p.m. and 7:00 a.m.

Peak Particle Velocity. Measured in
millimeters per second, PPV the metric for
noise-induced vibration and is calculated for
specific structure categories in specific
frequency bands.

Sonic Boom Overpressure. The magnitude
of the changes in air pressure associated
with a sonic boom is typically expressed in
pounds per square foot.

LOCATI
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MOBBIIICHHYKO YYBCTBUTCIIbHOCTL YCJIOBCKA K

IIyMy B HOYHOE BpeMs, K COOBITHSM,
mexay 22:00 u  7:00,

npumMensiercs mrpaduas cankius B 10 ab.

MIPOUCXOISIIIUM

IMukoBasi ckopocTh YacTuubl. M3mepsercs B
MUJUJIMMETPAX B CEKYHIy, HpPEICTaBisieT co0oi
MoKa3areib BUOpAIM, BBI3BAHHOW IIYMOM, H
paccUMTBIBAECTCS i1 KOHKPETHBIX KaTeropui
KOHCTPYKLMH B
4acToT.

N30b1TOUHOE

OMPCACIICHHBIX  AHAIla30Hax

JAaBJieHHEe 3BYKOBOI'O yJaapa.
W3MCHCHUU JIaBIICHUS  BO3]yXa,
00BIYHO

Ammiutyna

CBA3aHHBIX CO 3BYKOBBIM  YJI4apOM,

BbIpaxkaeTcs B pyHTaxX Ha KBaJpaTHBIN QyT.
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