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Focus on Florida

2022 Launch
Impacts

8%

CCSFS/KSC Initiatives

Time Based Launch Procedures (TBLP)
Dynamic Launch and Reentry Windows (DLRW)
CCSFS/KSC Playbook Routes
Critical Decision Windows (CDW)

B CCSFS/KSC mOther
Special Use Airspace (SUA) Management NEW
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2022 Launch and Reentry Review

2022 Projected Number of Aircraft Impacted/Launch

0
L7es | 0-75 Aircraft

18% | 2022 Projected Average Minutes of Delay/Launch
\/ 65% 76-150 Aircraft o 39,

151+ Aircraft
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LAUNCH EFFICIENCY EFFORTS

v' Real time release of hazard area airspace (2018)
v" Time Based Launch Procedures (2020)

v" Dynamic Launch and Reentry Windows (2020)
v' Space Data Integrator (2021)

v Collaborative Mission Planning (2021)

v" Critical Decision Windows (2022)

v' Cape Canaveral/Kennedy Space Center Playbook Routes (2022)

v' Hazard Area Calculation Improvements (2022)

v Airspace Management (2023)
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TBLP Efficiency per Launch

REAL TIME RELEASE OF HAZARD AREA AIRSPACE

DoD Commands

O Goal: Gain efficiency through real time situational
vorso @ 0 crai. @WAareness
« 2019 Hotlines introduced at all launch locations
@ @rsarnse  * Real time situational awareness between ranges,
; operators and ATC facilities shaved hours off PRETELP Il POSTTELP
e airspace closure TIME BASED LAUNCH PROCEDURES

Goal: Reduce impacts through time based
DYNAMIC LAUNCH AND REENTRY WINDOWS management

Goal: Leverage Operator mission triggers to « 2018 analysis indicated that 65% of all NAS
reduce airspace closure impacts were due to missions from
4 630 « Leverages operator mission triggers to * 2020 TBLP introduced at CCSFS/KSC
5 dynamically manage hazard airspace and launches with Atlantic Route closure
TMIs « TBLP has saved avg 139+ minutes of AR
» Average annual 3600+ minutes airspace closure for these missions

closure reduction

CDM General Session




COLLABORATIVE MISSION PLANNING CRITICAL DECISION WINDOWS
Goal: Eliminate lost capacity due to scrubs

Goal: Leverage data metrics to facilitate better - 2021 CDWs introduced at Pacific Spaceport
operator decision making Complex Alaska to encourage scrub decisions
« 2020 Data driven analysis used in operators prior to PACOTS route structure publication

mission planning process to mitigate impacts « 2022 CDWs introduced at all launch locations
. Hazard area windows and adjusted to * 1 scrub at CCSFS/KSC since Feb 20, 2022

mitigate NAS impacts

mmmmmmm

SPACE DATA INTEGRATOR P

Goal: Utilize real time telemetry to dynamically ...:i o

manage airspace |

« 2020 SDI was fielded as an operational test
demonstration system

* Allows for real time decision making from the
Challenger Room based on vehicle telemetry

 Facilitates Debris Response Areas allowing ATC
to respond in real time to a vehicle anomaly

50 (O O
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HAZARD AREA CALCULATION IMPROVEMENTS

F9-117 Starlink-27
(First 10t flight booster)

Goal: Improve and where possible reduce hazard area size
« Hazard areas naturally shrink with flight proven vehicles
« 2022 Decoupling of HAs from Special Use Airspace (SUA) | :
2022 Hazard Area reductions implemented for “life leading” ($0mbes |
b . Exuma Trajectory
(reusable) boosters "E |

F9-120 Starlink-28
(2nd flight booster)

F9-126 Starlink G4-6
(Fourth 10t flight booster)

: " \‘04“ -'W. .
b+ %7 e BEREMES -\ ,

N

CAPE CANAVERAL/KENNEDY SPACE CENTER
PLAYBOOK ROUTING

Goal: Develop repeatable procedures for launch

missions from CCSFS/KSC

« 2022 Playbook routings implemented for
CCSFS/KSC mission
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CRITICAL DECISION WINDOWS

8 o 100 1 12 13 14 13 1% 17 138 19 xO 221 2 23 0 01 02 03 ¢4 05 e o7
546 - SEAGS, GOP
LOW CEILINGS WISIBILITY
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Goal: Eliminate lost capacity due to scrubs

ot 2021 CDWs introduced at Pacific Spaceport
A EAST IO SAN ROUTE 08 09 10 11 12 13 14 15 16 17 18 19 2 21 22 23 00 01 02 03 04 05 06 07 Complex AIaSka tO encourage ScrUb deCiSionS
i\ prior to PACOTS route structure publication

CAPE CANAWVERAL ROCKET

« 2022 CDWs introduced at all launch locations

LALINCH
ZMA - CAPE LAUMNCH_1_PBI_BCT_MIA_S5UA

CAPE CANAVERAL ROCEET
LaLINCH

A - CAPE_LAUMNCH_2_FLL_FXE_QFF
CAPE CANAVERAL ROCEET
LALIMNCH

o0 O

g M 10 11 12 13 14 15 16 | 17 18

Aircraft Hazard Area

Scrubs Prior to CDW in 2023

Aircraft Hazard Area Active 2200-0130 UTC

TMIs
3 53%
\ See PACOTS,/ZAK/ZAN NOTAMS for
Route Impacts and Guidance

L-1 day W \/\’/‘
1500z Eastbound 21007 29007 23002 00002 01002 02002
0200z Westbound

®m Before CDW m After CDW
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Focus on Florida
CCSFS/KSC Special Use
Airspace Management

CDM General Session




L122.4 122.1R

ORMOND BEACH
112.6 OMN (H) (H) 73

| _A\
///|||] n - Deoland Muni-Sidnoy H Taylor Ad

MIAMS A ‘g‘DEO' ¢

STNKY Q/ N Q GTOUT \ N R0 :
> N, &R NTED a0 a surface to FL180 for
Q (LEE) \ R Orlando Sanford \Sk . ) A
zssdiznas B weather

werinnart_ailr

iR S
" SN
N2832.64
w793827

surface to FL180 for
weather support aircraft at

T30 e o N[ | ook .. - p— % Notional Aircraft Hazard
geouu(rmﬂnor} e A Lywakko LSA'W * ‘ Area (AHA)
?AlNT Peregsautcj AT . <>

( > ORI ANIDO | -‘

pry Restricted Area R- 2933

“~
RSNIK

: P N2807.92 |42

I 5000 {0 unlimited at T-30_ =
e e IR = ARl R
Bonow ‘ : o VAVIYan~ wa A n";f'---l-.ﬂn .-

FSHUN O Lake Wales
Murs

(X07) - ¥
"CAPE CANAVERALZKSD, 238
SAINT PETERSBURG 122 3) < i mgc 25%4 122.2)

=1 Al

{ W Moadill AFBAUX Fld ‘ \\ o F : ‘f,;:‘:g&
3 /\ (AC’& YEHAW 26 = Miami @ A Rg‘i IN -':.
. {D_ / 290] J / S\ < A BN )

8

3
IIIIIIIIIII///

/,

@A

0

YIS

A4
VAN
UAZR

l

\




* Revised airspace management will
apply to missions on easterly to
southerly trajectories (84% of missions
since 11/1/2022)

« R2934 SFC to 6000’

» Partial clamshell (91.143 TFR) in an
effort to leave AR6-15 open

« WA497 West of 080

* Wil not request Cape ATCAA B

TREASURE “'}
117.3 TRV b4 014 120
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3 hour window impacts

FOCUS on Florida » Number of aircraft: 30-36

 Extra minutes flown: 150-300 extra
minutes flown

Overview  Extra miles flown: 750-1500 extra miles

. flown
e 10-12 aircraft per hour

« Passengers impacted: 3,600-4300
* 5-10 minutes extra flying time per flight

* 25-50 extra miles flown per flight Additional Impacts

* These flights must now flow on congested
overland routes causing additional
departure and en-route delays
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Airspace
Management
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- Count: T-00:00:20 START (T-0)
Events 2 Map % COUNTDOWN
Event Time Count P
Initial Pitch Kick  15:59:22  -00:00:30
Max-Q 16:00:12  -00:01:20
Stage 1 MECO-1 16:01:50 -00:02:58
Stage Separation 16:01:52  -00:03:00
Stage 2 SES-1 16:02:.02  -00:03:10
IIP Vanish 16:08:02 -00:09:10
PT-STAGE2
PT—STAGEll
XHA * &
AHA/THA Start End
AHA-A 15:45:00 20:45:00
AHA-B 15:45:00 20:45:00
STAGEZ2
STAGE1l

DRA1-0_180
DRA2-60_240
\RASTQAT2AN

15:59:12
16:00:12
‘!6_:01 12

16:02:12
16:03:12
INE A

Real Time Mission Support

Z  Altvs Ran

Altitude (ft)

700000
650000
500000
550000
500000
450000
400000
350000
300000

250000 ¢
150000/ #

100000
50000
0

‘-"...

Speed vs

Speed (ft/s)

Q

26000
24000
22000
20000
18000
16000

< _:‘ 5,

&



Q.

Airspace Integration | Module 4
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ROUTE STRATEGY: SOUTHBOUND

ROUTE STRATEGY: SOUTHBOUND

NO_ROUTES_TO_MCO_TPA_RSW_AR
EAS_FROM_ATLANTIC

CAPE_LAUNCH_2A

. * National Playbook
e FCA based reroute, start time

@ @
2h35m prior to Aircraft Hazard Area ¢ For the following arrivals
e a l I n e v I e W A fimes diie fo Spechl Use Alrspace  FLL, FXE, PBI, BCT, OPF, TMB
at the Cape.

* FCA based reroute, start and end

NAME: FCAXXX: NO_ROUTES TO MCO TPA RSW AREAS FROM ATLANTIC time matching Aircraft Hazard Area
CONSTRAINED AREA: ZJX/ZMA A ti
REASON: OTHER times.

INCLUDE TRAFFIC: UNKN DEPARTURES TO
KAPF/KFMY /KISM/KLAL/KMCF /KMCO/KMKY /KORL/KPGD/KPIE/K
RSW/KSFB/KSPG/KSRQ/KTPA/KTPF

FACILITIES INCLUDED: ZJX/ZMA/ZDC/ZNY/ZBW/ZOB/ZID/ZTL

FLIGHT STATUS: ALL FLIGHTS

VALID: FCA ENTRY TIME FROM XXXOXXX TO XXLIX

PROBABILITY OF EXTENSION: NONE

REMARKS: SEE DYNAMIC LIST FOR UPDATES. IMPLEMENTED DUE TO ROCKET
LAUNCH ACTIVITIES

ASSOCIATED RESTRICTIONS:

MODIFICATIONS:
ROUTES :
ORIG DEST ROUTE
. . - —_
\ UNKN KMCO KORL KISM UPT RTE:DUE TO SUA
- = \ KSFB KTPA KSRQ ACTIVITY, THE AR ROUTES ARE
= \ KPIE KMCF KLAL NOT AVAILABLE TO THESE
KTPF KSPG KRSW DESTINATIONS. STAKEHOLDERS Impacted Area or Flow: EAST COAST
\ \ KFMY KAPF KMKY PLEASE FILE INLAND ROUTES.
~ \ KPGD Facilities Included: ZBW ZNY ZDC ZOB ZID ZAU ZKC ZME ZTL ZJX ZMA CZY
\ B e
\ \ y 2
_ Instructions: ROUTE INTENDED TO BE ISSUED AS AN FCA BASED ROUTE. REFER TO SVRWX NOTICE FOR AIRPORTS
\ i FE e
A INCLUDED. U i
> \ \
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New Procedures -

Debris Response Areas (DRAS)

* Angular crossing restrictions no longer
required.

* Real-time ATO response to a debris generating

Year in REViEW event:

» Appropriate DRA will be activated based on time

DEbriS Response of the vehicle malfunction.

« DRA will be evacuated and remain sterile until
all debris has fallen to earth.

Area S * DRA durations are pre-calculated and known
prior to launch.

* Applied in radar controlled airspace only.

CDM General Session




NASA'S SPACEX
CREW-3 MISSION OVERVIEW
NEWS CONFERENCE

Year in Review
Crewed Missions

CDM General Session @



Ben Cooper/ LaunchPhotography.com
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CORPUS CHRISTI
TRACON

HOUSTON
ARTCC

IRBID /NNA
MONTERREY
EBDAT ACC
MATAMOROS . —
Vv APPROACH
OVEGI CONTROL

SpaceX .

Starship
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Starship Super Heavy
CONOPs

Launch from “Starbase” @ Boca Chica, TX

After stage separation, first stage booster returns
conducting a soft-water landing off Boca Chica coast
Starship continues to orbital insertion followed by
de-orbit burn to return to earth

Starship conduct soft-water landing north of Hawaii

Total flight time =90 minutes
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SpaceX
Starship

‘ULA  «SpaceX *SpaceX
Vulcan Falcon9 Falcon
Centaur Heavy  (Artemis|)

*Blue Origin
New Glenn

*NASA
Saturn V

*ATL ATCT




- V.

Mourly

SpaceX
Starship

Estimated Number of Aircraft Entering Starship AHA -
April 2023
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April 2022 actual hourly volume for the Gulf of Mexico
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Operating procedures:

571

521 o Starting Mon 4/17 daily Mon -Fri opportunities with 2+30 (3+05 AHA) windows. AHA time includes debris fall
i time in the event of a launch malfunction
o Critical Decision Windows established at 8pm the night prior to launch attempt.
o SpaceX will be limited to 3 attempts per week. An attempt will be defined as a scrub after the CDW or an actual
launch. Example: A scrub inside the CDW for a Monday attempt will leave 2 attempts through Fri. NOTAMs will
be published for all week days and drawn back when it is determined which days will come off the

schedule. The goal here is to not close the Gulf of Mexico route structure for more than 3 days in a week.




Global

120
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OPPORTUNITIES AND FORECASTS,
2019-2026

Small Satellite Market is
expected to reach

Year Ahead [
New

operators
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