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1 Introduction 
Virgin Orbit will be conducting launch operations from Spaceport Cornwall (also known as Cornwall Airport 
Newquay). Virgin Orbit has identified a need for dedicated, segregated, airspace in the SOTA, SHANNON, LISBOA, 
and SANTA MARIA FIR for use in a LauncherOne rocket launch originating from Spaceport Cornwall in Cornwall, UK. 
Due to the requirement of segregated airspace Virgin Orbit, in conjunction with CAA, have decided the optimal path 
forward would be to use a Temporary Danger Area (TDA). This particular launch and flight path will be a one-time 
event therefore eliminating the need for a permanent airspace change. 
 
This document details the background, locations, timelines, notifications, and stakeholder impact/feedback using 
the CAP1616 process. 
 
 Airspace Change Proposal Background 
Virgin Orbit submitted a Statement of Need (SON) in March 2021 to CAA. Subsequently, Virgin Orbit identified the 
need to separate the SON into two ACPs. The first ACP is for a southern trajectory launch originating south of Ireland 
and travelling south. The second ACP was created for a northern trajectory also originating to the south of Ireland 
but travelling north. These updated ACPs were submitted in October 2021 to support the rocket launch using a 
carrier aircraft (Boeing 747-400) and a small 2-stage liquid fueled rocket. The operation would launch several small 
satellites into a Sun Synchronous Orbit (SSO). In order to conduct the operations, segregated airspace is required to 
conduct a safe flight and mission success. 
 
Virgin Orbit held an Assessment Meeting with the CAA on 14-JUL-2021 where a scope and timeline were agreed 
upon. The path forward was discussed to highlight the steps necessary to complete prior to submitting the final 
package as well as an overview of stakeholder engagement. 
 
 General Description 
Refer to Figure 1. Virgin Orbit will use 
LauncherOne (L1) to provide Low Earth Orbit (LEO) 
deployment service for small satellites. Currently, 
L1 has a total payload capacity of 300 kilograms 
(kg) for SSO and 500 kg for equatorial orbit. 
Subsequent versions of L1 will have increased 
capacity and range. L1 is a two-stage rocket with a 
clamshell fairing. The first stage and fairing are 
separated prior to orbit and fall back to Earth. 
 
Refer to Figure 2. Virgin Orbit uses an air-
launched rocket system consisting of L1 and Cosmic Girl, a 
747-400 equipped to carry and deploy L1 using a custom 
pylon mounted to the 747’s existing non-functioning fifth 
engine underwing mount. 
 

2 Description of Flight 
 Overview of Flight 
The 747 carries the rocket to a drop point over open ocean 
in a phase called “Captive Carry”. The 747 will proceed on a 
predetermined flight path to a point over the ocean where 

Figure 1 - Virgin Orbit LauncherOne 

Figure 2 - Air Launched Rocket System 
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it will enter a holding pattern or racetrack. The racetrack is an oval shaped flight path (see white area of flight path 
in Figure 3) that allows the pilots to enter into the correct azimuth for launch. Once the 747 reaches the racetrack, 
the pilots will complete one cold pass run. This allows the pilots to do a test run, while the rocket system completes 
final checkouts. The second run is a hot pass where the rocket is armed and ready for ignition. At the end of the 
racetrack, the pilots will pitch up the aircraft and release the rocket from the wing. The aircraft will bank to the side 
while the rocket drops away. Approximately 5 seconds after the drop of the rocket, the first stage engine will ignite 
on its way to space. The 747 will then fly back to Spaceport Cornwall and land. 
 
 Detailed Description of Launch Day Captive Carry Flight 
The flight crew, consisting of two pilots and two launch engineers are cleared to approach the aircraft on the 
completion of fueling the rocket approximately 45 minutes prior to take-off. Once boarded, the process of handing 
control of the rocket from Mission Control to the flight crew begins. On completion, the carrier aircraft, call sign 
Cosmic Girl will taxi to the departure runway. Departure tracks have been planned for either runway (30/12) to 
ensure no population centers are overflown. Regardless, the default is a Runway 30 departure and 12 arrival due to 
the over water ground track flown on both. Departure time from NQY of the 747 is planned to the nearest 10 
minutes of launch, weeks before hand. Essentially providing a launch window time of ±10 minutes up until the day 
of launch. Forecast winds are then used to refine the takeoff time on the day of launch, and the launch timeline will 
be adjusted to reflect this target. 
 
The expectation is to be given own navigation or radar vectors to RIGDI. A Traffic/Deconfliction service will be given 
initially by Newquay Radar followed by Swanwick/ Western Radar to join the upper air as GAT and finally controlled 
by Irish Air Traffic Control (ATC) within the racetrack. Flight planned routing avoiding Danger Area 064 is RIGDI 
TESDO LULOX DCT. Once airborne Cosmic Girl will climb to FL300. The priority is to get above 20,000ft initially where 
an unlimited supply of engine bleed air can take over the role of conditioning the rocket. Subsequently FL300 is 
targeted due to the colder outside air temperatures meeting the predicted thermal profile for the captive carry 
phase. During captive carry cruise to the drop area, it is desirable to follow the route filed to the drop location, 
however deviations are acceptable as required by ATC. 
 
As discussed above, the racetrack is the name given to the flight path followed by Cosmic Girl within the TDA. It is 
generically a 19-minute oval track which allows a careful choreograph of timing, location and rocket preparation to 
occur. The successful execution results in Cosmic Girl being at the drop location, on release heading at the correct 
time with the rocket having just completed ‘terminal count’ and therefore ready to drop. The timing in the racetrack 
from entry to drop is planned to be 19 minutes; however, the total time will change to accommodate any timing 
error. 
 
Throughout the captive carry phase to the drop location, the rocket is monitored and controlled by the Launch 
Engineers onboard Cosmic Girl supported by a control room on the ground split between both Spaceport Cornwall 
and Virgin Orbit HQ in Long Beach, CA, USA.  
 
The launch occurs at the end of a phase known as the Launch Release Maneuver. This is a dynamic maneuver that 
places Cosmic Girl at a 32.5 degree nose up attitude at the point of release. After release, Cosmic Girl returns to 
Spaceport Cornwall with no special consideration given over that of a regular 747. Cosmic Girl will return under the 
opposite handoff of airspace managers: Irish ATC > Swanwick/Western Radar > NQY Radar. 
 
It is possible throughout the captive carry cruise phase that an issue could occur with the Rocket or Cosmic Girl that 
would necessitate a return to base with the rocket. If the anomaly passes a set threshold, then an emergency would 
be declared. Recovery with the rocket will follow the pre-determined ground tracks avoiding population centers. The 
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preferred arrival is to runway 12 via an overwater track. On landing, Cosmic Girl will return to its start point where 
control of the rocket is handed back to mission control at which time the flight crew would de board. 
 
 Detailed Description of Launch Day Rocket Flight 
The trajectory is created to produce a Sun-Synchronous Orbit. Virgin Orbit has requirements for safety, telemetry 
sites, and inclination that will bound the location of rocket drop and trajectory. In Figure 3, the location chosen 
meets all of these requirements.  
 

Flight Safety Analysis (FSA) has been conducted to show compliance to safety regulations and has been reviewed by 
CAA. Section 4 describes the 5 Temporary Danger Areas required for Captive Carry and rocket flight. These TDAs will 
be communicated to affected parties via a Notice to Airmen (NOTAM). A brief description of each TDA is given below 

• TDA 1 is generated to mitigate an anomaly of the rocket/747 prior to drop of the rocket 
• TDA 2 mitigates an anomaly of the rocket first stage engine ignition. This is where there is higher probability 

of failure at engine ignition 
• TDA 3 mitigates the possibility of a failure of the rocket in the early stages of Stage 1 burn and debris falling 

on aircraft 
• TDA 4 mitigates the dropping of the first stage and fairing into the ocean after separating from Stage 1. Note 

that this TDA is the only area that is expected to have falling debris in a nominal flight. Once the first stage of 
the rocket has expended all its propellant, it will separate from the second stage and payload. The first stage 
will fall back to Earth and splashdown within this downrange TDA (Figure 6). Along with the first stage, the 
fairing will separate shortly after and fall back to Earth landing within the TDA. Virgin Orbit conducts 
statistical analysis to determine the location of impacts. Using this analysis, Virgin Orbit can bound the area 
with a high probability (6σ) of assuring splashdown within that region. An additional buffer of 10nm is added 
around the full area 

• TDA 5 mitigates a second stage anomaly during steady state burn prior to achieving orbit. This TDA covers 
Portuguese and Spanish islands in the Atlantic Ocean 

Virgin Orbit’s original proposal was to allow air traffic to traverse between TDA 2 and TDA 4, however, after 
consultation with UK CAA, it was determined that the risk level was too high to allow aircraft to travel perpendicular 
and under the rocket flight. Virgin Orbit shows a probability of impact to aircraft in the region of ~1E-7 or 1 in 
10,000,000 chance of impacting an aircraft with debris. CAA requires a probability of impact of 1 in 100,000,000 (1E-
8) or less for cross traffic approval. Similarly, with TDA 5, the probability of impact is ~1 in 10,000,000 therefore a 
TDA was generated per CAA requirements. Virgin Orbit has coordinated with both Portugal and Spain to understand 
the need of this TDA. The area has not currently been approved but is under review by both parties. 

 
Ship Hazard Areas (SHA) are also included in the FSA. Notice to Mariners (NOTMAR) will be sent to applicable Coast 
Guard agencies to notify these hazard areas. 

 

3 Environmental Assessment 
Virgin Orbit has submitted and completed public review of an Assessment of Environmental Effects. The document 
has been reviewed by CAA and the United States FAA for completeness and will be approved under the Spaceflight 
Operator License Virgin Orbit has applied for. 
 
The Assessment of Environmental Effects (AEE) addresses the potential environmental effects of the United 
Kingdom (UK) Civil Aviation Authority (CAA) issuance of a launch operator license to Virgin Orbit, to conduct 
launches from Spaceport Cornwall. The AEE has been prepared based on the Guidance for the Assessment of 
Environmental Effects (Department for Transport [DfT] et al. 2021). The AEE covers the following potential impacts: 

o Climate 
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o Noise and vibration 
o Biodiversity 
o Marine environment 
o Environmental Effects due to major accidents and disasters 
o Cumulative effects 

 
The analysis within the AEE concludes that there would be no significant effects with the mitigation proposed, 
except for climate change. However, VO will work with Spaceport Cornwall to achieve its targeting of being net 
carbon zero by 2030 (e.g., purchasing carbon offsets during each year of VO operations at Spaceport Cornwall) and 
this will mitigate against long-term residual effects. 
 
Based on the findings of the AEE, it is considered that there are no significant environmental impacts. Table 1 
provides a summary of the effects of proposed VO operations at Spaceport Cornwall/CAN and within airspace over 
and the marine environment of the Atlantic Ocean to the west, north, and south of the UK. 
 

Table 1 - Summary of Effects to Scoped Environmental Topics 
Topic Receptor Potential Effects Significance 

of Effects 
Mitigation Residual 

Effects 
Significance 
of Residual 

Effects 
CLIMATE – GREENHOUSE GAS EMISSIONS 
Relative 
Emissions* 

Environmental 
receptors 

Increased 
emissions affecting 
climatic variables 

Moderate Purchase of 
carbon 
offsets 

Negligible Insignificant 

NOISE AND VIBRATION 
Aircraft 
movements 

All social 
receptors 

Increased noise 
from additional 
aircraft movements 

Negligible None Negligible Insignificant 

Ground 
operations 

All social 
receptors 

Increased noise Negligible None Negligible Insignificant 

Sonic boom 
from rocket 
launches – 
terrestrial 

All social and 
environmental 
receptors 

Short-term 
increase in noise 

Negligible None Negligible Insignificant 

BIODIVERSITY (TERRESTRIAL ECOLOGY, FLORA, AND FAUNA) 
Sonic boom 
from rocket 
launches 

Environmental 
receptors 

Short-term 
increased noise 

Negligible None Negligible Insignificant 

MARINE ENVIRONMENT 
Sonic boom 
from rocket 
launches 

Environmental 
receptors 

Short-term 
increase in noise 

Negligible None Negligible Insignificant 

Rocket debris Environmental 
receptors 

Short-term 
presence of debris 
in water column 

Negligible None Negligible Insignificant 

Long-term 
presence of debris 
on ocean bottom 

Negligible None Negligible Insignificant 

Unused Stage 1 
rocket 
propellant 

Environmental 
receptors 

Short-term 
presence of 
propellant on 
ocean surface 

Negligible None Negligible Insignificant 

 *Includes rerouting of aircraft 
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 Flight Below 7000ft 
Virgin Orbit will fly as a typical 747 aircraft from Spaceport Cornwall to the first TDA. Flight will be at 30,000 to 
35,000ft once cruising altitude is reached. No impact to flights below 7000ft will be anticipated for this portion of 
the flight path. Once entering the TDA, a surface to FL400 (TDA-1) and surface to unlimited (TDA-2) are requested, 
however, the operation is over open ocean approximately 25nm away from land (please see section 6.3 for all 
vertical dimensions). The working altitude and distance from land over open ocean indicate no impact to flights 
below 7000ft will be impacted. 

 

4 Temporary Danger Area Sequence 
 TDA 1 - Racetrack 

• Duration of Activation: 30 minutes maximum starting from aircraft entering racetrack (approximately 1 
hour after takeoff from NQY) 

• Size: Approximately 74nm x 50nm. Encompasses the racetrack with a buffer of 11nm minimum 
• Hazard: Nominal events will pose no hazard. Off-nominal events could pose a hazard if there was a rocket or 

aircraft failure 
• Safety Case: CAA currently assessing safety case and will provide approval upon completion 
• Probability of Impact to Aircraft: During the Captive Carry phase of flight, Virgin Orbit assesses the 

probability of impact based on Boeing 747-400 failure data and adjusts that number to account for the 
rocket on the wing. For the entire flight from Spaceport Cornwall to TDA 1 and the race track, the analysis 
shows a 2 in 1,000,000 probability of impact. It is difficult to separate out only the TDA area from this 
number, however, it would be approaching zero within the TDA itself. 

• TDA Responsibility: Area Control Centre Shannon is responsible for the provision of an ATS within the 
Shannon FIR/UIR and within the NOTA and SOTA airspace delegated to ACC Shannon by Shanwick OAC 
(Prestwick). TDA 1 falls within SHANNON and SOTA FIR. Virgin Orbit will generate the NOTAM request and 
the Irish Aviation Authority will send notification of the NOTAM. Once the 747/rocket are within the TDA, 
Shannon ATC will terminate ATC service. 
 

Once the aircraft with rocket arrives at the intended drop location, a TDA is established around the racetrack. This 
TDA is set to protect against a failure of the rocket prior to drop. The TDA will be in place for a maximum of 30 
minutes after the aircraft has entered the area. Airspace may be released after exiting the area.  
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TDA 1 (EUVIRGIN 1) 
Point Number Latitude Longitude Path 

1 514132.99N 0113752.58W  then straight line to 
2 513604.93N 0104652.46W  then straight line to 
3 512633.74N 0102355.76W  then straight line to 
4 502009.88N 0104324.56W  then straight line to 
5 503058.39N 0120549.16W  then straight line to 
6 514132.99N 0113752.58W  - 

 

Figure 3 – Flight Path of Virgin Orbit 747 to Rocket Drop Point and Aircraft TDA (TDA 1) 
 
 TDA 2 – Rocket Ignition 

• Duration of Activation: 60 minutes maximum starting from aircraft entering racetrack (approximately 1 
hour after takeoff from NQY). Overlaps TDA 1 thru 5 timelines (see Figure 8) 

• Size: Approximately 155nm x 36nm. Encompasses all scenarios of a failed rocket during ignition with the 
addition of a 10nm buffer. Virgin Orbit calculates a failed rocket debris cloud and the furthest potential 
debris travel, then adds the 10nm buffer on top of that prediction. 

• Hazard: Nominal events will pose no hazard. Off-nominal events could pose a hazard if there were a rocket 
failure 

• Safety Case: CAA currently assessing safety case for rocket flight and will provide approval upon completion. 
Virgin Orbit complies with regulations set forth by the United States Federal Aviation Authority (FAA) for 
rocket launches during both captive carry and rocket flight. These requirements have been assessed in the 
CAA safety case 

• Probability of Impact to Aircraft: Virgin Orbit has calculated the probability at greater than 1 in 1,000,000 
and has been validated by UK CAA. As described above this is an off-nominal event only, zero impact would 
occur during a nominal flight.   

• TDA Responsibility: Area Control Centre Shannon is responsible for the provision of an ATS within the 
Shannon FIR/UIR and within the NOTA and SOTA airspace delegated to ACC Shannon by Shanwick OAC 
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(Prestwick). TDA 2 falls within SHANNON and SOTA FIR. Virgin Orbit will generate the NOTAM request and 
the Irish Aviation Authority will send notification of the NOTAM. 
 

A second TDA is established once the aircraft enters the racetrack. This TDA accounts for the drop of the rocket from 
the aircraft and subsequent ignition of the first stage engine. A nominal launch will not produce a hazardous event. 
Virgin Orbit accounts for the higher probability of a failure at the early stages of ignition and provides the TDA to 
account for any off-nominal event. 

 

TDA 2 (EUVIRGIN 2) 
Point Number Latitude Longitude Path 

1 512833.69N 0110625.08W  then straight line to 
2 512419.80N 0103343.52W  then straight line to 
3 504446.68N 0104742.04W  then straight line to 
4 501640.36N 0104303.03W  then straight line to 
5 490424.29N 0110859.26W  then straight line to 
6 491209.65N 0120256.82W then straight line to 
7 502413.78N 0114154.24W then straight line to 
8 504915.24N 0111943.20W then straight line to 
9 512833.69N 0110625.08W - 

 

Figure 4 – Rocket TDA for Drop and Ignition (TDA 2) 
 
 TDA 3 – Rocket Flyover Area 

• Duration of Activation: 60 minutes maximum starting from aircraft entering racetrack (approximately 1 
hour after takeoff from NQY). Overlaps TDA 1 thru 5 timelines (see Figure 8) 
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• Size: Approximately 500nm x 110nm (at max extent). Encompasses all scenarios of a failed rocket during 
rocket stage 1 steady state burn with the addition of a 10nm buffer. Virgin Orbit calculates a failed rocket 
debris cloud and the furthest potential debris travel, then adds the 10nm buffer on top of that prediction. 

• Hazard: Nominal events will pose no hazard. Off-nominal events could pose a hazard if there were a rocket 
failure 

• Safety Case: CAA currently assessing safety case for rocket flight and will provide approval upon completion. 
Virgin Orbit complies with regulations set forth by the United States Federal Aviation Authority (FAA) for 
rocket launches during both captive carry and rocket flight. These requirements have been assessed in the 
CAA safety case 

• Probability of Impact to Aircraft: Virgin Orbit has calculated the probability at approximately 1 in 
10,000,000 in the center of the hazard area, decreasing in probability as distance from the center to the 
outside increases. This analysis has been validated by UK CAA. As described above this is an off-nominal 
event only, zero impact would occur during a nominal flight.   

• TDA Responsibility: TDA3 is a complex area that is split between 5 different FIRs. Starting in the northern 
part of the area, TDA 3 is controlled by ACC SHANNON (part of SOTA). Travelling downrange, the area 
intersects the SHANWICK FIR (controlled by NATS Shanwick Oceanic Area Control (Prestwick)), the MADRID 
FIR (controlled by Enaire), LISBOA FIR & SANTA MARIA FIR (both controlled by NAV Portugal). Virgin Orbit 
has divided the area between the relevant authorities and produced coordinates for a NOTAM that will be 
sent by each respective group.   

 
This third TDA was not in the first submission of the ACP. Virgin Orbit’s analysis show’s a small portion of the center 
of the TDA to have a probability of impact greater than 1 in 100,000,000. Virgin Orbit’s standard requirements for 
launches in the USA are set to a probability of 1 in 1,000,000 and are therefore in compliance. This would preclude 
the use of a TDA between the higher probability areas. UK CAA differs in the approach and sets a more stringent 
requirement at 1 in 100,000,000. Due to this difference in philosophy, a TDA connecting TDAs 2 and 4 is required. 
 
During the overflight of this area, the rocket is in a steady state stage 1 burn. Probability of failure of the rocket 
during this leg of the flight is low. 
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TDA 3 (EUVIRGIN 3) 
Point Number Latitude Longitude Path 

1 491209.65N 0120256.82W then straight line to 
2 490434.29N 0110859.26W then straight line to 
3 422121.89N 0123503.92W then straight line to 
4 404445.00N 0131114.86W then straight line to 
5 410655.27N 0152220.79W then straight line to 
6 424532.34N 0150015.26W then straight line to 
7 491209.65N 0120256.82W - 

 

Figure 5 –TDA for Rocket Flyover (TDA 3) 
 

 TDA 4 – Stage 1 and Fairing Splashdown 
• Duration of Activation: 60 minutes maximum starting from aircraft entering racetrack (approximately 1 

hour after takeoff from NQY). Concurrent with TDAs 1 thru 5 timelines (see Figure 8) 
• Size: Approximately 219nm x 112nm. Encompasses a 6σ statistical analysis for debris fall into the water with 

an additional 10nm buffer around all sides. 
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• Hazard: Nominal events will pose a hazard to aircraft and ships that are in the area. Debris consisting of the 
first stage and fairing of the rocket will fall to the ocean. 

• Safety Case: CAA currently assessing safety case for rocket flight and will provide approval upon completion. 
Virgin Orbit complies with regulations set forth by the United States Federal Aviation Authority (FAA) for 
rocket launches during both captive carry and rocket flight. These requirements have been assessed in the 
CAA safety case 

• Probability of Impact to Aircraft: There is 100% probability of debris falling within TDA 4 during a nominal 
mission. Probability of impact to aircraft is greater than 1 in 1,000,000 in the center of the hazard area, 
decreasing as distance from the center to the outside increases. This analysis has been validated by UK CAA. 
As described above this is an off-nominal event only, zero impact would occur during a nominal flight.   

• TDA Responsibility: TDA4 is split between the LISBOA FIR & SANTA MARIA FIR (both controlled by NAV 
Portugal). Virgin Orbit has generated the coordinates to send to NAV Portugal which will then issue the 
NOTAM prior to launch.   

 
This TDA is located roughly 200nm off the coast of Portugal. The TDA accounts for the splashdown of the stage 1 and 
fairing halves. As described in Section 2.3, these three items are predicted to fall in the center of the area with a 
10nm buffer for the furthest predicted debris. 
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TDA 4 (EUVIRGIN 4) 
Point Number Latitude Longitude Path 

1 410655.27N 0152220.79W then straight line to 
2 404445.00N 0131114.86W then straight line to 
3 384435.31N 0133714.61W then straight line to 
4 364503.65N 0141126.56W then straight line to 
5 370858.18N 0163047.65W then straight line to 
6 390917.45N 0160503.49W then straight line to 
7 410655.27N 0152220.79W - 

 

Figure 6 –TDA for Splashdown of Stage 1 and Fairing (TDA 4) 
 
 TDA 5 – Stage 2 Burn to Orbit 

• Duration of Activation: 60 minutes maximum starting from aircraft entering racetrack (approximately 1 
hour after takeoff from NQY). Concurrent with TDAs 1 thru 4 TDA timelines (see Figure 8) 

• Size: Approximately 570nm x 115nm (at max extent). Encompasses all scenarios of a failed rocket during 
stage 2 steady state burn with the addition of a 10nm buffer. Virgin Orbit calculates a failed rocket debris 
cloud and the furthest potential debris travel, then adds the 10nm buffer on top of that prediction. 

• Hazard: Nominal events will pose no hazard. Off-nominal events could pose a hazard if there were a rocket 
failure. 

• Safety Case: CAA currently assessing safety case for rocket flight and will provide approval upon completion. 
Virgin Orbit complies with regulations set forth by the United States Federal Aviation Authority (FAA) for 
rocket launches during both captive carry and rocket flight. These requirements have been assessed in the 
CAA safety case 
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• Probability of Impact to Aircraft: Virgin Orbit has calculated the probability at approximately 1 in 
10,000,000 in the center of the hazard area, decreasing in probability as distance from the center to the 
outside increases. This analysis has been validated by UK CAA. As described above this is an off-nominal 
event only, zero impact would occur during a nominal flight.   

• TDA Responsibility: TDA5 is split between the LISBOA FIR & SANTA MARIA FIR (both controlled by NAV 
Portugal) and CANARIAS FIR (Controlled by Enaire). Virgin Orbit has generated the coordinates to send to 
NAV Portugal and Enaire which will then issue the NOTAM prior to launch.   

 
This TDA extends south of Portugal to the southern Canary Islands. The TDA accounts for a rocket anomaly during 
stage 2 steady state burn. This is a period of low probability of failure, however, as described in Section 4.3, the risk 
is non-zero and must be evaluated by the affected stakeholders. Virgin Orbit has discussed the overflight with both 
Portugal and Spain due to the TDA covering their islands (Madeira, Santo Porto, and the Canary Islands). The overall 
risk has been assessed and conveyed. Multiple stakeholder meetings were held to present the operations and allow 
evaluation of the risk. Portugal and Spain will look to the full evaluation completed by CAA for input into the option 
to activate TDA 5 or not. 
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TDA 5 (EUVIRGIN 5) 
Point Number Latitude Longitude Path 

1 370858.18N 0163047.65W then straight line to 
2 364503.65N 0141126.56W then straight line to 
3 272309.44N 0170023.71W then straight line to 
4 274035.39N 0182500.43W then straight line to 
5 370858.18N 0163047.65W - 

 

Figure 7 –TDA for Flight to Orbit (TDA 5) 
 

5 Temporary Danger Area Timeline 
The rocket launch will be scheduled for one primary date and two backup dates over consecutive days with the 
same TDA activation timeline each day. Virgin Orbit is requesting a 3-day range between 29-OCT-2022 and 04-JAN-
2023 (90 days from the publication of the AIC on 06-OCT-2022). Additional risk is accounted for with international 
partners accepting the operation.  

 
The timeline of events is as follows: 
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Figure 8 - TDA Activation Timeline 

 
Figure 8 offers the nominal timeline. Virgin Orbit’s orbital requirements allow the drop of the rocket between 
22:46-23:46 UTC, therefore a request for this timeline to be adjusted to fit within that window is being made. This 
means the rocket could be dropped anytime between 22:46 and 23:46 with TDA activations from 22:16 to 00:16 
and the timeline in Figure 8 would be shifted to adjust. The TDA activation window would not exceed the 2 hours 
proposed. 

 

6 Virgin Orbit Operation from Spaceport Cornwall 
Virgin Orbit’s ground operations will take place on the Echo Apron at Spaceport Cornwall (Newquay Aerodrome). 
Once loading of propellants is completed, the 747 will take off with the rocket attached and proceed to a drop point 
west of Cornwall as described above. This mission would be a one-time mission only, hence the request for a 
temporary ACP. Virgin Orbit has submitted an Airspace Change Proposal (ACP) for this trajectory under ACP-2021-
031. 
 
 Real-Time Coordination on Launch Day 
Virgin Orbit coordinates and participates in real-time range activity. Starting with the Captive Carry flight of the 
747+LauncherOne rocket real-time coordination is established with affected parties 30 minutes prior to takeoff of 
the 747. Virgin Orbit plans to include the following agencies on a comm channel for flight: 

• CAA: overall regulator and agency that will oversee the launch 
• NATS: air traffic management group with real-time capabilities to direct air traffic around the hazard areas 

o NATS will not be controlling the hazard areas as they are within Irish ANSP control 
• Irish Aviation Authority (IAA): air traffic management for the hazard areas within Irish controlled airspace 
• UK Coastguard and UK Hydrographic Office: ship traffic management. Coordinate with shipping lanes around 

the hazard areas (may not need to be on a real time call unless a mishap occurs) 
• Eurocontrol: air traffic management across Europe, working to address air traffic that may cross hazard 

areas and rerouting. 
• Portuguese National Civil Aviation Authority: air traffic routing around hazard area off the coast of Portugal 
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• Enaire: air navigation manager in Spain 
• United States agencies: as a US company, Virgin Orbit must coordinate launches with the appropriate US 

regulator and accommodate FAA inspectors in the MCC (currently in work whether FAA will be on the 
comms line during launch) 

  
Virgin Orbit has successfully conducted launch communications with outside parties in this manner for five previous 
flights. 

 
Concept of communication link: 

1. Carrier Aircraft: the 747 has 4 communication systems; 2 voice, and 2 data. 
2. All Virgin Orbit operators are connected to the Virgin Orbit Mission Control Center data system with data 

flowing from the rocket. 
3. The external communication system connects to a repeater of the internal data system. 
4. The external communication system is then broadcast to the affected parties using a Microsoft Teams web 

interface over the internet. Verbal confirmation of events will be included on a hotline conference number 
as a secondary form of communication in case of a failed internet connection. 

5. On the web interface, a Graphical User Interface (GUI) will be displayed providing the location of the aircraft 
and rocket superimposed on a map which the connected parties may view. 

6. A Virgin Orbit employee will provide real-time information and updates on the location of the 
aircraft/rocket, the launch event step, and notification of airspace release.  

 
 Emergency Plan and Procedures 
Virgin Orbit has created Emergency Response Procedures (ERP) to notify agencies in the event of an anomaly. As 
part of the emergency response, real-time information would be provided on the launch hotline as described in 
section 6.1 to affected agencies. This will allow a snapshot of where a hazardous event would take place in the event 
of an anomaly. The ERP also provides checklists for Virgin Orbit personnel to contact specific people/agencies to 
provide official notification of an emergency. The ERP is currently under review at CAA as part of Virgin Orbit’s 
Safety Case. 
 
Virgin Orbit has the ability to abort the mission at any point prior to drop of the rocket. In extreme events, Virgin 
Orbit may jettison the rocket over water, but standard procedures are to bring the rocket back to Spaceport 
Cornwall. Procedures are in place between the Launch Engineers that monitor the rocket on the aircraft and the 
pilots to coordinate an abort of the mission.  
 
Due to the short duration of the TDA and launch window, DACS/DAAIS will not be provided. Access for military, 
emergency services, or aircraft in an emergency will be facilitated through the communications plan above. 
 
 Vertical Dimensions 
Virgin Orbit would require two separate vertical dimensions for the airspace structure. The first would be included in 
in TDA 1 for the racetrack portion of the flight and second for rocket flight: 

1. TDA 1: Surface to FL400 – this structure would allow for the 747 flight within the racetrack to be segregated 
up to FL400 with margin. The planned 747 flight path flies to a maximum FL350 for nominal operations (see 
Figure 3). 

2. TDA 2 through 5: Surface to Unlimited – this structure accounts for the rockets lofted trajectory within the 
airspace. The rocket angle of attack increases quickly after drop, requiring the surface to unlimited vertical 
dimension. 
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7 Airspace Management 
 Notional Notification Timeline 

 
Figure 9 - Notification Timeline Assuming a 11-NOV-22 Launch 

 Notifications 
Virgin Orbit’s primary means to communicate rocket launches and hazard areas will be through Notice to Airmen. 
Virgin Orbit will send a planning package to UK regulators, NATS, Eurocontrol, Enaire, and NAV Portugal in order to 
announce the intent to launch as well as updates prior to the launch date in the following timeframes with specified 
information: 
 

L = Launch Day 
Time  Event  Action by:  Comments  Notes  

Pre-Launch Day  

L – 60D  AIC Available  CAA UK   
Supplement shared with all ANSP’s involved 
to align NOTAM’d Airspace Data and launch 
details.  

 

L – 56D  

Network 
Management 
Reservations 
Created  

EC NM  Coordinates in Eurocontrol NM (Network 
Manager) System  ANSP’s Create Buffers as required.  

L - 28D  Cold Run Trial 
Flight  VO  Flight Profile Flown Fully  Timings TBC: Real Time Flight from 

Newquay  

L – 15D  

Launch 
Date/Window 
Confirmed  

VO  NOTAM’s Requested by Virgin Orbit (VO)  NOTAM to cover the Launch Window (3 
Days)  

NOTAM Published 
(By all States)  ANSP’s  

NOTAMs for launch to be published by AMC 
(UK/IRL/Spain) and/or ANSP’s NOF’s as 
required.  

VO - Contacts for each region - See Below  

L – 1D  
Reservations 
Generated for 
NOTAM’d Airspace  

ANSP’s  ANSP’s ATC Systems Updated and loaded 
with TDA details ahead of Launch Day  

Added to ANSP systems as required ahead 
of Launch  

L - CANX  Launch Activity 
Cancelled  VO/ANSP’s  

Launch Cancelled – VO to inform all ANSP’s 
and request State NOTAM’s Cancelled with 
immediate effect.  
Eurocontrol NM to be informed.   

NOTAM will inform all ANSP activity/TDA 
Cancelled  
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7.2.1 Timing of information 
As described above, the planning package will be delivered at Launch(L)-30 days and L-15 days, and with NOTAM 
generation at L-1 days. Any updates to the primary or backup launch dates will be communicated as soon as they 
are known. 
 
 ACP Schedule 

 
Figure 10 - ACP Schedule 

 

8 Airspace Analysis 
Virgin Orbit understands that air traffic impact can be severe based on the extent of the required TDAs above and 
requested a traffic analysis to be completed by the ANSPs. The request details all TDAs as described above plus the 
times and dates to analyze air traffic. NATS led the effort to collate all subsequent analysis and provide a report to 
Virgin Orbit to assess the impact. The launch window is set for local late night and helps provide relief with heavily 
trafficked times.  
 
The request was for an evaluation of a launch in October using 2019 data to be conservative with the amount of 
traffic. A summary of the findings is shown in the table and graph below. The following areas were assessed by the 
groups listed below: 

• Eurocontrol – TDA 2, 3 AND 4.  
• NATS - TDA 3, affecting Shanwick region only, South of SOTA, North of 45N 
• IAA – TDA 2 
• Enaire – TDA 3, affecting Madrid ACC zone 
• NAV Portugal – TDA 3 and 4 

 
Looking at the data from Eurocontrol that completed an assessment from TDA 2-TDA4, a maximum of 14 flights would 
be impacted during a 1-hour window covering the launch. However, Virgin Orbit’s proposed timeline could extend from 
22:16 – 00:16 and therefore overlaps the hour windows prior and post this 14-flight evaluation. It is difficult to separate 
out the number of flights pre and post the 1-hour block but taking a conservative approach and adding up all three 
hours, the number of impacted flights raises to a total of 31.  
 
NAV Portugal’s assessment of TDA 3 and 4 and IAA TDA 2 assessment line up with the Eurocontrol analysis giving 
credence to the results. 
 
Virgin Orbit believes the assessed levels of traffic impact are reasonable for a one-time launch. By keeping a local late 
night launch, the impact is lessened.  
 



 
Virgin Orbit Operations from Spaceport Cornwall 

(South) Release Trac Ticket: 7788 

Revision: 4.0 
28-SEP-2022 

Page 24 of 102 
 

 

Property of Virgin Orbit, LLC 

 
Figure 11 - Air Traffic Assessment 

 
Please see Appendix D for the full assessment. 
 
In addition to TDAs 2-4, TDA 5 was also evaluated by both Eurocontrol and Enaire. Results shown below suggest 
approximately 20 flights would be impacted in this area if the TDA were activated. 

 
 

Evaluation Window for 
Worst Case 

Evaluation Window for 
Worst Case 
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9 Stakeholder Impact and Engagement 
 Stakeholder Methodology 
Stakeholder engagement is a critical step in determining impact due to the proposed operations on airspace and 
airspace users. CAP1616 facilitates the transparency between Virgin Orbit, the CAA, and the public. 
 
As Virgin Orbit is a company that resides in the United States, the stakeholder engagement process relied heavily on 
web conference meetings, e-mails, and phone calls. Virgin Orbit identified several operators that may be impacted 
by the rocket launch airspace change and reached out with an engagement information that included a description 
of operations and rocket/carrier aircraft, location of the airspace change, flight path, expected impacts, and 
notification procedures. Feedback was requested by 15-NOV-2021, however all feedback was collected independent 
of when it was received. The information was also posted to the Airspace Change Portal on 23-NOV-2021. 
 
Virgin Orbit had setup preliminary engagement meetings prior to official engagement to gauge airspace managers 
and airspace user impact due to the proposed operations. These engagement meetings involved foreign airspace 
managers as well, due to operational impacts outside UK territory. The official engagement period started 10-SEP-
2021 through 15-NOV-2021. Additional stakeholders were identified after the official engagement period and 
solicited for feedback in DEC-2021. Ongoing coordination is taking place and will continue up to launch. 
 
Virgin Orbit has engaged with the Department for Transport (DfT) as a liaison with foreign counterparts. Prior to 
working the lower-level details of the ACP procedures and obtaining a Letter of Agreement with Ireland or Portugal, 
a higher-level government-to-government agreement was required. DfT has facilitated these high-level interactions 
with Ireland and Portugal allowing Virgin Orbit to address the procedural side. Agreements are in work with both 
countries. 
 
 Stakeholder Impact 
Virgin Orbit has coordinated with members of CAA, NATS, Eurocontrol, foreign aviation authorities, and airlines in 
order to determine how to conduct operations with the least impact to existing flights. Common feedback from 
stakeholders has centered around 3 areas of concern 

1. The amount of time Virgin Orbit was initially proposing to block off airspace: After significant Concept of 
Operations (CONOPs) review, Virgin Orbit was able to decrease the launch window from 4 hours to 2 hours. 
Virgin Orbit proposes to fly from Cornwall to the racetrack and once entering the racetrack will start the 1-
hour launch window clock (a second hour is used to allow aircraft time to route around the hazard areas). 
The drop will be required to occur within 30 minutes allowing the second part of the window to account for 
debris fall time. 

2. The size of Virgin Orbit’s aircraft and ship hazard areas: Virgin Orbit’s initial hazard areas were large and 
spanned over significant portions of air traffic routes. The flight safety team reviewed the current analysis 
used to create those areas and were able to update overly conservative assumptions to substantially reduce 
hazard areas. However, these efforts were not sufficient to use a reduced hazard area and therefore remain 
large. 

3. Time of day for launch window: Virgin Orbit understands there are times of day that would be less or more 
impact to existing operations. The launch window has been set at late night local time falling in a time of low 
impact to nominal airspace operations. 

 
The impact to stakeholders will likely be limited to flight and ship rerouting during the launch operations with 
potential for a multi-day impact if the first launch window is not used. Virgin Orbit has worked with Eurocontrol, 
NATS, and ANSPs to understand the overall impact with the results in Appendix D. 
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Virgin Orbit has also contracted a marine consultancy (ABPmer) to determine shipping traffic for a 1-year period 
within the TDAs. Virgin Orbit has included this data in the navigational risk assessment. 
 
 Key Stakeholder Engagement Feedback and Response 

9.3.1 Chronology of engagement 
Date of Meeting Group/Agency 

30-Aug-21 MCA/IAA/Irish Coastguard/MMO/Trinity House 
2-Sep-21 Eurocontrol 
2-Sep-21 NATS 
3-Sep-21 IAA 

22-Sep-21 Portuguese Space Agency/Portuguese Airspace Management 
23-Sep-21 Airlines UK 
1-Nov-21 Eurocontrol 
2-Dec-21 MCA 
8-Dec-21 Qinetiq/MOD 

Follow Up Discussions 
10-Feb-22 Eurocontrol 
25-Feb-22 Portuguese Air Force/Airspace Management/Eurocontrol 
2-Mar-22 MCA 
4-Mar-22 IAA 
8-Mar-22 MOD 

Air Traffic Management Meetings 

8-Jun-22 to Present 
Weekly meetings discussing impacts to air space, launch status, 
actions for the sponsor. Meetings include NATS, UK CAA, Enaire, 
Portugal ANAC, IAA, 78 Sqn, NQY ATC, and Eurocontrol 

Letter of Agreement/Procedure Meetings 

14-Jun-22 to Present 

Weekly meetings to establish a set of procedures for the launch event 
and completing a letter of agreement between all participants. 
Meetings include NATS, UK CAA, Enaire, NAV Portugal, IAA, 78 Sqn, 
NQY ATC, and Eurocontrol 

 
9.3.2 All Stakeholder Feedback 

Please see Appendix A: for feedback table and responses 
 

9.3.3 Letter of Agreement Meetings 
In addition to stakeholder feedback, Virgin Orbit has conducted numerous meetings led by NATS to complete a 
Letter of Agreement (LOA) with all affected ANSPs. This group includes UK CAA, NATS, Eurocontrol, Enaire, Portugal 
ANAC, and IAA. The meetings were started in June of 2022 and have continued to present. Operational 
management of the air space and 747 is coordinated between regulators, ANSPs, and the sponsor (Virgin Orbit).  
 
A timeline of events was first established including all notifications that are required to be sent to the various 
authorities. Virgin Orbit developed the timeline leading up to launch and the actual launch event.  
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Air space managers were identified for each leg of rocket flight in order to understand how NOTAMs will be 
generated and sent out publicly. During this process, it was determined that Spanish airspace would be affected 
and Enaire was brought into the weekly meetings. 
 
Procedures were also developed for the Captive Carry phase of flight. Virgin Orbit’s 747 will be controlled by NQY 
ATC, handed off to the RAF 78th Squadron, and finally to IAA where it will enter TDA1. 
 
The LOA is currently with the various groups for signature. 
 

9.3.4 Operational Meetings 
A second set of meetings were started in June 2022 in order to understand a higher-level operational plan for the 
launch. These meetings are conducted with the same groups but on the regulatory side. During the lead up to 
submitting coordinates for the AIC, the operational meetings enabled coordination on timing, location, and 
responsibility for each section of the TDAs.  
 
The operational meetings also were set to coordinate the traffic analysis discussed in Section 8. 
 

10 Feedback and Contacts 
Feedback: Virgin Orbit requested further feedback, comments, concerns, or questions from stakeholders. 
Information: general information requests were directed to info.uk@virginorbit.com 
Complaints: complaints based on planned operations, airspace management, or general were directed to 
complaints.uk@virginorbit.com 

• Complaints are monitored for the duration of the ACP process, up to and including the launch of the rocket. 
The e-mail address listed above is connected to a shared account that is collected by Virgin Orbit personnel. 

• Any received complaints will be collated by date and sender and attached to a report delivered to CAA. A 
running list of complaints will be kept, and a summary report issued on a weekly basis. Currently no 
complaints have been received. 

 
  

mailto:info.uk@virginorbit.com
mailto:complaints.uk@virginorbit.com
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Appendix A: Stakeholder Feedback 
 Airlines UK 

Airlines UK representative expressed interest in impact to the NQY airport operations and whether any other 
spaceports were considered. Virgin Orbit detailed timelines for the operation and no further comments were 
received. Virgin Orbit also detailed the reasoning behind choosing Spaceport Cornwall with the primary reasons 
being that NQY becoming a Spaceport and the airports location near the ocean (prevents carrier aircraft overflight 
of land). 
 
The representative stated that the information covered in the meeting would be disseminated to the members of 
Airlines UK. The final comment from the representative was to obtain any air traffic analysis once completed. This 
is an open task and will be addressed once air traffic analysis is completed. 
 

 Airspace4All 
Correspondence with Airspace4All was conducted solely over email. Response was sent back with no objections 
to the operations. 
 
 

 British Business and General Aviation Association (BBGA) 
Correspondence with BBGA was conducted solely over email. Response was sent back with the information sent 
to the BBGA Operations Workgroup. No further comments received. 
 
 

 General Aviation Alliance (GAA) 
Correspondence with GAA was conducted solely over email. A response was received asking for clarification if the 
airspace change is further than 10nm off the UK coastline. Virgin Orbit confirmed that the ACP is further than 
10nm and GAA responded with “no further comment”. 

 

 Eurocontrol 
Several e-mail exchanges and meetings were held with Eurocontrol to review Virgin Orbit’s operations and 
procedures for conducting the rocket launches. The following meetings took place. Please see Appendix B.5 for 
details. 

• 29-March-2021: Meeting held with a consortium of stakeholders 
o Spaceport Cornwall, NATS, DAATM, Eurocontrol, Irish Aviation Authority 
o Main discussions revolved around drop point locations and pros/cons of each 
o Commercial vs state flights; which has priority 
o Control of airspace 

• 02-September-2021: Virgin Orbit/Eurocontrol discussed many topics from procedures for launch to a 
Letter of Agreement (LOA) to solidify the operation. Eurocontrol requested additional information on 
airblocks and vertical dimensions. These items were sent back to Eurocontrol along with an example LOA 
to start the agreement process. Eurocontrol offered to complete an initial airspace analysis that would 
provide Virgin Orbit with potential impacts of the rocket launch operation. 

o Spaceflight will need a priority in the airspace structure 
o NOTAMs will be needed at least 3 days prior to operation and no longer than 90 days 
o Eurocontrol to facilitate a meeting with the Portuguese 
o Review Tango routes and determine impacts 
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• 01-November-2021: Eurocontrol completed the initial airspace analysis and provided an overview to 
Virgin Orbit. 

o It was noted that times of the day from 0000-0600 local time were a much lower impact to air 
traffic at all TDAs 

• 17-November-2021: Virgin Orbit presented to the SW Axis 50 group to discuss operations. No actions 
were taken from the meeting. 

• 10-February-2022: Held meeting as a catch-up on the operation 
o Virgin Orbit presented updated coordinates and drop point move further west 
o Eurocontrol provided insight on heavily trafficked times on the Tango routes 
o Eurocontrol requested to understand how the aircraft will be controlled (NATS or Mil) 
o Reiterated the need for a priority in the airspace structure 

 

 Irish Aviation Authority (IAA) 
Virgin Orbit held meetings and e-mail exchanges with the IAA to provide a briefing on the rocket launch 
operations. IAA expressed concern about impacts to air traffic. Virgin Orbit provided the mitigations detailed 
above. IAA stated that a higher Irish government to UK government agreements would be needed before 
proceeding into procedural negotiations with Virgin Orbit.  
 
IAA also requested the process to allow Virgin Orbit’s 747 flight worthiness certificate transfer to Ireland for flights 
within their territory. Virgin Orbit is working with CAA to transfer the certificate to the UK and will complete a 
similar task once a procedure is provided by the IAA. 

• 29-March-2021: See Appendix B.5.1 
• 31-August-2021: Virgin Orbit met with a group arranged by UK MCA with IAA being a party to the 

discussions. 
o The majority of the discussions focused on marine issues, however, representatives from IAA on 

the meeting requested engagement with the aviation regulator as quickly as possible. IAA took 
the action to collect responsible party contacts internally and send to Virgin Orbit. 

• 03-September-2021: A follow-up meeting dedicated to IAA was held in September 2021. Virgin Orbit 
presented the TDAs, 747 flight path, and estimated launch windows to IAA. 

o IAA stated that there is lower density in Shanwick 
o Bilateral discissions were underway with UK government 
o Virgin Orbit was requested to describe the sonic boom impact to Ireland (mostly associated with a 

“thunderclap” at the levels analyzed) 
o Recognition of airworthiness certificates for the 747 will be needed 
o Suggested establishing regular meetings between IAA and Virgin Orbit 

• 4-March-2022: Meeting convened to discuss changes to ACP and status of government-to-government 
negotiations. 

o Virgin Orbit/IAA decided to work the lower-level tasks on the project to be ready for the gov-gov 
action to complete 

o Virgin Orbit took to action to review possible procedures of notification and whether an LOA 
would be necessary 

o IAA discussed the need again for mutual recognition of the 747 EAC 
o Virgin Orbit displayed and sent the updated coordinates to IAA 
o IAA expressed the need for our phraseology to align with ATC. Virgin Orbit will bring the 747 pilots 

to the next meeting to discuss 
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 NATS 
 

NATS: To minimise the impact of segregated airspace in oceanic operations the launch area and recovery protection 
zones must be subject to a sponsor guarantee of the containment of the activity within the defined zones which 
reduce the buffers that ANSPs are required to add around the segregated airspace. With the sponsors guarantee, 
the buffer sizes can be minimised within Shanwick to 30nm MNPS and 60 nm Non-MNPS reducing the impact of the 
airspace closure to other users. The closure will have additional time buffers added to ensure that flight planned 
traffic is clear of the airspace at the start of the launch procedure. The time buffers are typically -30/+15 minutes to 
enable transit of the flights ahead of start time. NATS would welcome any sureties in discussion which can minimize 
the time and geographic buffers necessary and hence reduce the impact on the network. 
 
Virgin Orbit Response 1: Virgin Orbit will hold to the launch and recovery areas described in transmitted TDAs prior 
to launch. Due to final rocket engine tuning, the downrange area may slightly change (potential change in the 5nm 
range). However, once, transmitted for NOTAM and NOTMARs, the areas will be guaranteed. The launch time is 
considered set due to customer requirements, therefore limiting the amount of buffer required. 
 
NATS: Airspace closures of the size proposed to support the safe launch of Launcher One, will create restrictions on 
other special use airspace activity, and it is unlikely the Airspace Management Cell (AMC) would approve a booking 
at the same time as significant other Danger Area activity within the region. Currently spaceflight has no declared 
priority within the airspace management protocols which are the defined basis for the airspace management cell 
decisions. These protocols are defined by the UK CAA for UK airspace and the joint NATS MOD provided AMC then 
manages the airspace bookings in accordance with the protocols. 
 
Virgin Orbit Response 2: Virgin Orbit has requested DfT and CAA clarification on space launch priority in the airspace 
structure. Virgin Orbit is awaiting clarification from UK agencies. Coordination with any affected Danger Area will be 
completed prior to setting a launch date. Virgin Orbit’s launch date is currently in flux based on agreements and 
licenses to be completed. Once a date is finalized, deconfliction with the affected danger will take place. Virgin Orbit 
has also creating routing to avoid danger areas such as D064. 
 
NATS: NATS assumes there are no restrictions on aircraft movements and ANSP provided services between 
the aircraft hazard areas for launch and stage 1 / fairing recovery, i.e. that aircraft are free to operate beneath the 
trajectory between the aircraft hazard areas and that the CAA has approved the safety assurance containing the 
hazard areas to the defined volumes.  
 
Virgin Orbit Response 3: Virgin Orbit agrees that aircraft are free to move in between the launch area and stage 
1/fairing drop area. CAA is currently in review of Virgin Orbit’s safety analysis and will give the final approval of this 
statement at the conclusion of the review. 
 
NATS: The Network Manager at Eurocontrol requires 90 days to set up EU restrictions, which is based upon the 
buffer zones around the launch areas, and NATS and other impacted ANSPs would provide these to the Network 
Manager. There will be system adaptations and simulations of route viability to be conducted to inform the correct 
ANSP handling of traffic on the day. Therefore, NATS would need the final coordinates significantly in advance of 90 
days of the launch in order to create the correct buffers, perform system adaptations, simulations etc. 
 
Virgin Orbit Response 4: Virgin Orbit agrees with the procedures Eurocontrol has in place and will abide by them. 
Virgin Orbit is currently working a Letter of Agreement with Eurocontrol that will detail the required procedures for 
launch. Coordinates will be communicated to NATS through this document and again at L-112 days (25-MAR-2022) 
in order to fulfill the “significantly in advance of 90 days” requirement. 
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NATS: As we understand it, both proposals are for temporary airspace changes for one launch. The 
establishment of temporary areas introduces a lack of repeatability which will translate into a 
constraint on the future minimum time to launch as the airspace would need to be requested through 
CAP1616 afresh, reducing the agility of Virgin Orbit to respond new launch operation requests. NATS 
believe that if practicable for Virgin Orbit, there is benefit in establishing a regularised launch area, to 
decrease notification periods, reduce ANSP workload to implement, etc. 
 
Virgin Orbit Response 5: Virgin Orbit agrees with NATS assessment for the benefit of a regularized launch area. 
Virgin Orbit’s primary reason in using a TDA for the first 2 launches are due to using an early version rocket for these 
flights. At the outset of the upgraded rockets, a permanent airspace change proposal will be submitted and will 
likely be in a different area that has lower impacts on airspace use. 
 
NATS: Virgin Orbit, is not the only mobile launcher system looking to operate from the UK (or Central / 
Northern Europe), and for efficiency, if the physics and orbital mechanics of the launches are 
sufficiently similar between the different proposals, you may wish to consider discussions with other 
operators as to the establishment of a permanent airspace structure that suits all of the operators, 
increasing potential responsiveness to launch proposals and sharing the financial costs associated 
with establishment of bespoke airspace structures. 
 
Virgin Orbit Response 6: Virgin Orbit will take this under advisement and determine the most utilized orbital 
inclinations to determine if they line up with other operators’ areas of interest. 
 
NATS: The traffic through this area of the SOTA varies considerably with time of day and the prevailing 
weather on the day. Without information on launch timings, NATS cannot assess the likely impact of 
the airspace closures for a launch. 
 
Virgin Orbit Response 7: The launch timing typically is a derived requirement from the payload provider. Virgin Orbit 
has identified a customer for this mission and set a 2300 UTC launch time.  
 
NATS: The current location of the launch point and associated aircraft hazard areas for the southern trajectory 
prevents the use of the TANGO routes in the Shanwick FIR. These routes, particularly T9 and T290 are important 
routes for NATS customers. 
 
Therefore, NATS cannot support the proposal given the expected impact to these routes as this will significantly 
reduce the impact to traffic flows. 
 
From 5th April 2022, on a 3-year rolling program, the 5 French ACC’s (Reims/Brest/Marseille/Bordeaux/Paris) will 
embark on a training and ATM system implementation program for their new 4Flight system. There will be 
significant training and implementation capacity restrictions throughout this 3-year period. Network Manager has 
advised that this is likely to result in an additional, significant network impact, particularly on Shanwick T9 and T290 
routes, with aircraft rerouted to avoid capacity constraints in French Airspace. Therefore, the comment above 
regarding the impact on T9 and T290 is of upmost importance. 
 
The traffic through this area of the SOTA varies considerably with time of day and the prevailing weather on the day. 
Without information on launch timings, NATS is unable to assess the likely impact of the airspace closures for a 
launch. 
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The position of the aircraft hazard area to protect the launch will cause aircraft to route around the closure, adding 
track miles, and into adjacent Flight Information Regions, such as Shannon and Brest. This will potentially change the 
flow of the traffic across the European network, with traffic being onloaded on to ATC sectors in addition to their 
standard traffic profile. 
 
Where capacity is available, the aircraft operators will incur the costs of additional flight distances, and domestic 
ANSP charges which are higher than Shanwick FIR. However, network capacity may be restricted where aircraft 
would plan to reroute, preventing the reroute and causing these flights to incur significant additional delays and 
charges disproportionate to the additional distance flown. 
 
NATS has assumed that there are no specific requirements for the transit of the carrier aircraft to and from the 
launch areas and that the transit aircraft tracks are for illustration rather than a required route. The response 
assumes that standard aircraft maneuvers in response to ATC instruction are acceptable, (climb rate, speeds, rate of 
turn, wake vortex etc) and that standard horizontal and vertical separation requirements apply, e.g. if the aircraft 
exceeds FL280 in transit, that it is fully RVSM compliant. 
 
Virgin Orbit Response 8: Virgin Orbit is working with Eurocontrol to understand the impacts of launches on airlines 
and airspace managers and would like to request an analysis completed by NATS using this document as the source 
material. Virgin Orbit has put in several mitigations such as reducing launch windows, flying to lower impact areas, 
and decreasing the size of hazard areas. The mission selected is also at a low impact time of day to aircraft. Virgin 
Orbit has further reduced impact to T9 and T290 by moving the drop point further west by ~100nm. A consideration 
when examining the impact of the Virgin Orbit launches is that this is likely a one-time event, therefore impact 
would be contained to 1 primary date and 2 potential backup dates. Real-time coordination during launches with 
airspace managers will reduce impact by allowing airspace to be released immediately after the rocket has been 
dropped and the carrier aircraft has turned toward NQY. The impact could be as low as 30 minutes for a year. 
 
NATS: NATS remain unclear of the timeline that supports the path to activation for this TDA and would 
welcome a clear indication of dates by which this Airspace design (including ADQ compliant coordinates) will be 
approved vis-à-vis the earliest expected promulgation of activation, noting the notice period that AMC need to 
establish this airspace. Without this we are not yet able to provide confirmation that NERL and our partners can 
complete the necessary work to support this proposal and your launch activities. 
 
Virgin Orbit Response 9: Virgin Orbit has provided a timeline within this document as the payload has been 
identified and orbital elements set. 
 
NATS Full Document is attached within the PDF under attachments: 

NATS NERL plc 
Response to Virgin Or     

 
 

 Portuguese Space Agency (PSA)/ Portuguese Air Traffic Organization 
Virgin Orbit met virtually with the Portuguese Space Agency, Portuguese Air Traffic Organization, and Eurocontrol. 
Discussions were held on how the Airspace Management Cell would control the area during a launch. The air 
traffic representative expressed concern about traffic going to the Canary Islands. The rerouting is achievable; 
however, it will take coordination with Virgin Orbit, airspace managers, and airlines. PSA noted the heavy 
maritime corridors in the area. 
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Virgin Orbit addressed the concerns, but further coordination is required, and agreements are needed at the 
government-to-government level. Virgin Orbit awaits the international agreements to take place prior to creating 
procedures. As stated above, Virgin Orbit has also moved the trajectory further west, alleviating some North-
South traffic concerns. 

• 22-September-2021: Virgin Orbit meeting with PSA 
o Airspace Management Cell indicated how the messages are sent for a TDA and published for flight 

planning routes 
o LISBOA rep indicated the presented route could affect Canary Islands traffic, coordination early is 

important 
o PSA stated that there is heavy maritime traffic in the region of the TDA 
o Discussions with maritime agency needed (*possibly superseded by government-to-government 

agreement) 
o PSA took the action to discuss internally with airspace, maritime, defense (air force), and civil 

protection 
• 25-February-2022: Follow-up meeting with Portuguese 

o Attendees included Air Force, Airspace Management, Space Safety, and Eurocontrol 
o New TDA affects the SANTA MARIA FIR 
o Discussions on buffers to the TDA, Virgin Orbit explained a buffer is already included 
o Discussions on safety of parallel flight to the trajectory 

 Parallel flight is safe and final approval will come from CAA 
 Information is detailed in Virgin Orbit’s safety case (Spaceflight Operator Application) 

o Virgin Orbit was asked to do a final check on ceiling for debris 
 Virgin Orbit confirmed debris will fall into the TDA from a near vertical trajectory meaning 

debris will be above FL600 as it enters the TDA 
o Portugal would like real-time information on launch day 

 

 North Atlantic stakeholder community (NAT SPG) 
Virgin Orbit met with a member of the North Atlantic Stakeholder Community to give a briefing on operations. 
Concerns of airspace closure were brought up. The representative suggested Virgin Orbit present to the North 
Atlantic System Planning Group. Virgin Orbit agreed and awaits a chance to brief the community. 

• It is unknown at this time when the next meeting will occur and whether Virgin Orbit may present the 
operation, however, Virgin Orbit is following up with the appropriate parties 

 

 RVL Group 
Virgin Orbit had email discussions with RVL Group on operations from NQY airport. No negative comments 
received. 
 

 MOD 
A.11.1 Ministry of Defence (RAF/Navy) & Qinetiq 

 
MOD: The hazard areas associated with the launch will affect the flow of traffic across the FIR, with the resultant 
flow adjustments potentially having the impact of requiring Danger Area suppression (particularly the D701 and 
D064 complexes) and therefore impact military activity 
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Virgin Orbit Response 1: Virgin Orbit will work with MOD on scheduling of the launches to make every effort to 
deconflict military operations. Virgin Orbit has reduced the typical launch window drastically to lessen the impact 
on MOD operations. Virgin Orbit would like to propose a notification and scheduling agreement with MOD that 
will allow transparency in launch dates/times in order to work around high priority events. 
 
MOD: Activation of D701 by the MOD is subject to an agreement with NATS for how many times per year certain 
configurations can be activated due to the impact to Oceanic Entry Points, so a great deal of planning goes into 
when this can take place. It is not clear whether the trajectory protected area overlaps with the western and 
northern portions of the range and could therefore preclude the full extent of the complex to be used; therefore, 
greater clarity is requested regarding whether the range and the route overlap. Booking of the ranges (via QinetiQ, 
who operate the range complex) takes place a significant amount of time in advance. If the activities were to 
conflict and D701 require suppression for the launch to take place, military trials and exercise activities would be 
impacted. Engagement with QinetiQ as a stakeholder will be required and an agreement reached as to timings of 
the launch versus planned military activity. 
 
Virgin Orbit Response 2: Virgin Orbit held meetings with MOD and Qinetiq on the proposed operations and 
trajectory. Virgin Orbit clarified that MOD operations are acceptable to continue under the LauncherOne 
trajectory in the danger area to the north of Ireland. Virgin Orbit will engage with Qinetiq as early as possible if 
scheduling is required, however at this time, it is believed that operations for Virgin Orbit and MOD may be 
conducted concurrently. Virgin Orbit has also coordinated directly with MOD airspace managers to brief the 
operation and understand constraints to move around the D064 area. 
 
MOD: The MOD is unsighted as to where commercial space launches sit within the national priorities list – 
understanding of any agreement that has been made will allow MOD an understanding of what activities will be 
impacted, as well as providing a framework for the level 2 airspace management functions to be performed in 
accordance with extant policy. 
 
Virgin Orbit Response 3: Virgin Orbit has requested DfT and CAA clarification on space launch priority in the 
airspace structure. Virgin Orbit is awaiting clarification from UK agencies. Virgin Orbit has also requested a flight 
priority level from MOD. 
 
MOD: A collaborative approach will need to be adopted with all relevant stakeholders, to ensure early 
deconfliction of activities, or, so that impact can be minimised – this includes surrounding ANSPs who may also be 
affected by the flights. Protocols for when Managed Danger Areas can and can’t be used as a result of the Hazard 
Area being active must be agreed in advance between all stakeholders, including MOD, so there is a shared 
understanding of what activities are and are not concurrently permitted. 
 
To ensure minimal impact to Air Policing operations, robust communications procedures, including ‘check-fire’ 
arrangements will be required, to ensure air security can be maintained. MOD request that direct communications 
with the operator are arranged, so that messages can be passed if an essential pause is required prior to launch. 
For instance, if a non-cooperative foreign aircraft is being tracked through the area, the information can be 
shared. Without these procedures in place, there is a risk that an air security incident could not be effectively dealt 
with. These procedures may also potentially work both ways, as it could allow ATC to warn the operator of aircraft 
that may penetrate the hazard areas. 
 
Virgin Orbit Response 4: As stated in response 1, Virgin Orbit is will deconflict and follow all applicable standards 
for scheduling as required by MOD/Qinetiq. Virgin Orbit strives to be as low impact as possible to existing 
operations. Requests have been sent to MOD for use of Air Traffic Control services from Swanwick Military   
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MOD: Although the restricted areas are outside the UK FIR, the launch would very much impact airspace 
management within the FIR and adjacent FIRs. The flight paths could also conflict with French Ariane launches 
from Guiana, as their ‘drop boxes’ are geographically similar – The Military Airspace Management Cell manage 
their launch requests. There will need to be a lead-in time of at least 4 months for the Airspace Management Cell 
to be able to model how the airspace will affect flows and Danger Areas, so that appropriate protocols can be 
agreed. 
 
Virgin Orbit Response 5: Airanespace and Virgin Orbit rocket launches are very few throughout the year and 
coordination is not seen as an issue for timing. 

 
 

03-MAY-2022 
A.11.2 Defence Airspace And Air Traffic Management (DAATM) 
 

Virgin Orbit Responses to DAATM Feedback. Responses are denoted with the blue font. 
Thank you for taking the time to provide feedback to Virgin Orbit’s stakeholder engagement as it relates to ACP-
2021-031. MOD has provided valid points that are currently being assessed and addressed by Virgin Orbit. Virgin 
Orbit recognizes the importance of all points made; however, some may not be relevant to the ACP itself and 
therefore may not be fully addressed in this response. Virgin Orbit has proposed separate discussions on non-ACP 
related topics outside of the stakeholder engagement on the ACP. 

1. DAATM was invited to comment on the VO engagement document at Reference A, noting that MOD has not been 
tasked to assist or contribute to this commercial venture. Following review, the staff came up with the following 
comments 

2. Emergency procedures need expanding: 
a. No detail available on decision points to divert, eject stores, route to BSD etc.  
i. Virgin Orbit has included decision points in the Safety Case currently under review by CAA. A decision to divert 

would be made once it becomes clear that a Spaceport Cornwall landing is not possible. Emergency release of L1 is 
covered within the safety case, with the preferred release location within the TDA.  
 

b. No mention of any need for fuel dump. 
i. Virgin Orbit has included the standard procedures and Boring 747-400 manual in the Safety Case with the CAA. 

Fuel dump is addressed within nominal procedures and the Boeing flight manual.  
 

c. Has QinetiQ agreed use of BSD iaw JSP360 charges? 
i. Virgin Orbit is currently in preliminary discussions with BSD regarding the divert scenario and will agree to 

required charges outside of the ACP process.  
 

d. It is assumed that the emergency aircraft will be controlled by 78 Sqn by this is not confirmed. Similarly, a diverting 
aircraft with or without a hung launcher may not, in itself, be an emergency but will require an ATS en route to 
BSD. 

i. Virgin Orbit agree that control of the aircraft along the flight path is an open action and currently being worked. 
This will take place outside the process of establishing the TDAs. A diversion to BSD is not considered an 
emergency event.  
 

3. The launch window Jul – Oct is very wide and so does not permit fine detail planning until last safe moment, but 
the most known date is 15 Jul 22 at 2300Z2. This makes setting priorities/assessing impact difficult. As yet, there is 
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no decision as to priority for MOD as Defence activity might be necessary during the launch period and may be at 
short notice. 

a. Establishing priority for the Captive Carry flight is an action currently being worked by the CAA. Virgin Orbit 
understands that MOD will have priority in the event of emergency action and accept that a launch scrub may be 
required if notice is given to stand down. Virgin Orbit has requested a priority rating from CAA for rocket launches 
within the airspace structure. 
 

4. The NAT track will determine level of impact to civil activity (noting they have a night launch, so the impact should 
be minimal), but by blocking the southern OEPs, there will likely be a need to not block the northern OEPs (ivo 
D701). QinetiQ and the MoD are keen to understand the timeline so it can be determined whether this will impact 
planned D701 activities. It is difficult to assess whether the OEPs and thus D701 activities would be affected. VO 
would like to propose a notification and scheduling agreement with MOD that will allow transparency in launch 
dates/times to work around high priority events, but no suggestion or request as to how this will be achieved. 

 
a. Virgin Orbit is requesting NAT Track information from NATS to assess the level of impact to civil activity. With the 

launch window close to midnight local time, preliminary impact assessment is low. 
b. Notifications are highlighted in section 6.2 of the ACP document. Virgin Orbit is willing to enter into an official 

agreement with MOD to provide notifications or add MOD to an overarching notification plan. 
 

5. There is no acknowledgement of disruption to BSD, noting that BSD plan to switch to night flying for all Stn ops 
during the period. It is assumed that the Stn will be managing any adverse popn impact generated iso a 
commercial activity. It is assumed that the use of BSD is iaw JSP360 wrt charges. 

a. Virgin Orbit is in preliminary discussions with BSD and addressing non-ACP related issues outside of the ACP 
process. Impacts to BSD are acknowledged. Currently Virgin Orbit does not have permission to use BSD and 
therefore detailed planning has not gone beyond a preliminary feasibility discussion 
 

6. No discussion of use of D064 for trg sorties, which we know are required. No discussion of use of D701 for launch 
(see 2b and c above). 

a. Virgin Orbit is requesting 2 training flights prior to the launch. An official request has been made for the use of 
D064 through MOD for one flight on a non-interference basis. This first flight is purely pilot training and does not 
require a TDA. This flight will be addressed outside of the ACP. The second training flight is a full mission rehearsal 
and does not require D064. A request for a simulated TDA to be activated will be made in order to practice the 
process. No priority has been requested as this is not a hard requirement to use D064. 
 

7. No clear comms plan/comms card. It is assumed that the call sign COSMIC GIRL has been approved for use by CAA 
and IAA? Equally there is no mention of voice comms between COSMIC GIRL and msn control to confirm that VHF 
LOS as primary with a potential HF backup on RAF Flight Watch requested through Forest Moor. 

a. Virgin Orbit files a flight plan for each flight using OBT01 as the call sign with ’OBT 01 is Cosmic Girl 01’ stated in 
section 18. The communication plan to the Mission Control Center is outside the scope of the ACP, however, 
SATCOM is used for primary comms. The aircraft will be in communication with ATC through the aircraft VHF 
radio. 
 

8. UK SPOC needs to be included4 in the planning discussions and tabletop exercises. ASACS liaison required to 
reassure NATO Air Policing msn. 

a. Virgin Orbit will be reaching out to UK SPOC with regard to launch planning. These discussions are outside the 
scope of the ACP but will be addressed. 
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9. Clear Range procedures in the TDA will be challenging if the CAA launch authority requires TDA management: 
a. There is no obvious primary radar sources. Cosmic Girl only has a weather radar and TCAS for monitoring of non-

participating traffic in the area. 
i. Virgin Orbit has addressed range control within the Safety Case submitted to CAA. 

 
b. What is the available Irish radar coverage? 
i. Virgin Orbit is currently in discussions with the Irish Aviation Authority and will address radar coverage 

c. Non-participating traffic represent a risk. Foreign Long Range Aviation (LRA) disruption should be considered as a 
realistic risk, requiring a QRA response. Without a clear TDA management process or crossing procedure, LRA 
mitigation will be challenging. 

i. Virgin Orbit proposes allowing the QRA controlling unit to communicate directly with the Mission Control Center 
that can then relay to Cosmic Girl. Alternatively the RAF can use the mission frequency to directly communicate 
with Cosmic Girl. This is an open action to be worked prior to launch. 
 

10. Promulgation by AIC/ACN as well as NOTAM by 15 May 22 Decision Point (L-2 months) may be challenging to 
meet. Similarly, there is no acknowledgement of a Reserve Day (D+1) or third day (D+2) that will require airspace 
reservations in place and promulgated in order for EuroControl to have released en route flight plans through the 
Airspace Utilisation Plan (AUP), which is normally released ~48 hrs in advance in the Network Manager’s Pre-
Tactical phase. VO need to confirm Go/No Go times so that the TDAs can be collapsed via the Updated Utilisation 
Plan (UUP); this may be too late for D+1 TDAs to be collapsed and so the en route tracks may be disrupted on D 
and D+1 even if the launch on D is successful6. If D+1 is required, then the airspace reservations for D+2 will also 
be needed; there is therefore a risk that the trans-Atlantic flights could face some disruption for 3 periods over 3 
days. 

a. Virgin Orbit is assessing a launch slip that will provide further time for the decision point. This is currently in work 
and will be communicated when known. Reserve days are addressed in section 4 of the ACP document; A primary 
date is reserved with 2 consecutive backup dates. The TDA will be activated for the 3 days and released once a 
launch takes place. This will allow flights to plan accordingly. 

b. A “Go” is always in effect for the launch until a “No Go” is warranted. A launch scrub is immediately 
communicated using e-mail, phone calls, and (if close enough to the launch event) on the real-time hot line with 
stakeholders. 

c. Virgin Orbit understands the impact to Trans-Atlantic flights; however, it should be noted that the time of launch is 
during low traffic times and this ACP is for 1 single launch. Therefore, causing minimal impact. 
 

11. It is not clear who is the preferred ATS provider when in the UK FIR in and out of EGHQ: a. 78 Sqn/Western Radar 
availability? 

a. Assumes ATS from 78 Sqn and Shannon, yet to be agreed. COS BMFHQ and 78 Sqn are working a plan. 
i. Virgin Orbit agrees 

 
12. The launch TDA is requested for 30 mins, within which a 19 min calibration race track is required as well as a 

transit period from TDA edge to race track start point and exit point. If any non-race track element within the TDA 
is 10 mins (for example 5 mins in and 5 mins out), this leaves 1 min contingency. This assumes the race track 
calibration does not need more than one rotation. VO need to confirm that the TDA becomes active and inactive 
iaw the NOTAM and not when Cosmic Girl arrives on station; a 30 min TDA may not be sufficient. 

a. Virgin Orbit has requested a 30-minute TDA activation between the 2200-2330 UTC. The aircraft TDA starts at the 
aircraft entering the racetrack which is denoted with the red dot in the image below (clarification will be added to 
the ACP document). From that point to dropping the rocket is a total of 19 minutes allowing 11 minutes in reserve. 
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Once entering the racetrack, timing is set, and confidence is high for a drop of the rocket. The rocket TDA is 
activated at the same time but will run for 1 hour. 
 

13. Summary. There are still key pieces of liaison missing to enable a final operation order to be produced to reassure 
the various Stakeholders (deployment, trg flts, launch, recovery), making it difficult to finalise decisions. This is 
particularly important for airspace, coordination, and traffic flow matters, where long lead times exist and face 
relatively rigid promulgation timelines. Whilst the MOD is keen to support where possible, it is not yet appropriate 
to resolve these matters at desk 
 
Thank you again for reviewing our ACP document. We look forward to working with MOD and coming to an 
agreement on the open actions discussed above. 
 
Full documents are attached within the PDF under attachments: 

20211112-ACP-2021-
031_MOD Response-O

2020331-DAATM_Co
mments_VO_Engagem  
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 Stakeholder Table 

 
 
A.12.1 Stakeholder Selection Process 
Virgin Orbit commenced the stakeholder engagement process using the National Air Traffic Management Advisory Committee list to identify potentially 
impacted parties. The list was reviewed for stakeholders that operate in the TDA or potentially traverse through. In addition to NATMAC, Virgin Orbit had started 
pre-coordination with NATS, Eurocontrol, the Ministry of Defence, and international partners. Coordination and engagement proceeded throughout the ACP 
process.  

Organization Name Appointment Means of 
Engagement

Contact Details Response Design 
Change?

Airlines UK  and Public Affairs Manager E-mail, Meeting s Yes No
Airspace4All -mail jo Yes No
British Airways (BA) ith Flight Dispatch Strategy Manager E-mail a

y CEO E-mail m

-mail l No
General Aviation Alliance (GAA)  

 (NMilitary Airspace Manager Swanwick E-mail, Meeting K od.gov.
 Airspace Air Traffic Management (Airspace Plan) E-mail, Meeting

Danger Area Airspace Manager E-mail, Meeting N
) Defence Airspace Air Traffic Management (Airspace Operations) E-mail, Meeting P
) Danger Area Airspace Manager SO3 E-mail, Meeting M

) Air Traffic Controller E-mail, Meeting R
mes Principal Specialist, SMS Development & Commercial Space E-mail, Meeting J

 of ATM Evolution & Design E-mail, Meeting A Yes Yes
Qinetiq A n Lambert QinetiQ Air Traffic Management Advisor E-mail, Meeting A Yes Yes
United States Air Force Europe (3rd Air 
Force-Directorate of Flying) -

/High Level Operations Specialist E-mail, Meeting p
 Operation Planning Expert Meeting l.
 ANSD E-mail, Meeting P

 Operations Manager E-mail, Meeting D Yes Yes
Portuguese Space onde President Meeting Yes
North Atlantic stakeholder community ey Head of Airspace Modernisation Meeting S No No
Maritime and Coastguard Agency H  Licensing Space Launch Lead E-mail, Meeting H k Yes Yes
RVL  of Maritime Aviation E-mail g Yes No

Ministry of Defence (RAF/Navy)

British Business and General Aviation 
Association (BBGA)

Eurocontrol

Irish Aviation Authority

NATS 
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Appendix B: Correspondence with Stakeholders 
 Airlines UK 
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 Airspace4All 
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 BBGA 
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 GAA 
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 Eurocontrol 
B.5.1 29-March-2021 Meeting Minutes 
Attendees: Representatives from Spaceport Cornwall, NATS, MOD DAATM, Eurocontrol, Irish Aviation Authority, Virgin 
Orbit 
Attachment 

 
Notes 
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• VO to determine what the length of the Aircraft Hazard Areas are. 
• Time of day for the operation is really important 
• Need to build in portion by portion 

o VO to coordinate with Santa Maria - Portugal Azores 
o Air blocks would have times on them 

• Need to be named and appear on AMC 
• Published 24 hours before day of use 
• Plan can be updated 
• Purple airspace (open and closed in front and behind the rocket) 
• Airspace will need to be subdivided 

o Danger areas are transmitted each day 
• Commercial vs state flights 

o VO will likely be commercial, however, a government payload could allow for state 
o A/C coming in from far away have priority 

• From Military perspective must guarantee safety for air and sea 
o Military agrees with the Charlie drop point as best location 
o Danger area already exists in this location 

• VO should work to minimize the footprint and time 
• Understand that these are important pieces of airspace 
• Need to get North Atlantic ATO 
• Launches could create expense and environmental issues 
• Notional timelines, height, width of air blocks should be determined 
• Who controls airspace for A/C on takeoff? 
• Showstoppers (Andy) 

o ACPs can take a long time 
o Oceanic airspace is much easier 
o Need support of airspace users 
o Move relatively quickly when over the sea 
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B.5.2 02-September-2021 Meeting Minutes 
Attendees: Eurocontrol, Virgin Orbit 

• Start coordination with RAF air traffic services 
o Swanwick military center is likely controlling center 

o Understand what priority space flight has in the airspace structure 
o Need to be at least priority 2 (goes down to 7) 
• Eurocontrol interested in a Letter of Agreement with VO 
• Require a 60 days notice before a launch and subsequent notices 
• In order to launch in July, AIRAC would need to know data by March 

o Not a Eurocontrol requirement but a AIRAC requirement 
• Determine at what point from drop does the rocket reach FL600 
• Will need coordinates of the airblocks (hazard areas) 
• What is the top level of the fairing stage 1 airblock 

o What height will it be as it enters the area (above FL660?) 
• NOTAM at least 3 days before operation, no longer than 90 days 
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• UK will likely issue an AIC 
• Start Coordination with Portuguese Space Agency for hazard area off coast of Portugal 
• There are 4 oceanic routes (tango routes) that are extremely busy at specific times of the year 

o Good to avoid these routes 
• Ocean, euro and us - tripartite LOA between us 
• Space launch does not have priority in the airspace structure and will need CAA determination to understand 

procedures better (require at least a priority 2) 
• Virgin Orbit to send an example Letter of Agreement (LOA) to Eurocontrol for a starting point in an agreement 

with Eurocontrol (LOA sent and in process of aligning procedures) 
• Notifications are needed at a minimum of 60 
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B.5.3 01-November-2021 Meeting Minutes 
Attendees: Eurocontrol, Virgin Orbit 
 
Notes: 
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• Meeting to review the analysis that was prepared by Eurocontrol to understand the traffic densities the occur 
within Virgin Orbit’s preferred trajectories 

• Understand what the gulfstream is doing and how rerouting is occurring 
• 60N/10W is usually the winds 
• Analysis is showing between midnight and 0630 routes are significantly less crowded 
• Busiest day was 14-July-2019 and that was used to base the analysis for a conservative approach 
• Virgin Orbit will use this conservative approach to understand impact of launch and help determine a launch 

time to avoid impacting airlines 
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B.5.4 17-November-2021: Virgin Orbit presentation to SW Axis 50 group 
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B.5.5 10-February-2022 Meeting Minutes 
Attendees: Eurocontrol, Virgin Orbit 
 
Notes: 

• Action to resent Eurocontrol the updated drop point and trajectory (COMPLETE) 
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• Eurocontrol needs an exact drop time/rocket ignition to better analyze traffic data 
• Class echo above 60000ft alt 
• Portuguese Space Agency is arranging an internal meeting for Portuguese Stakeholders in February 2022 
• Possibility for VO to test a real-time telemetry data integration to Eurocontrol airspace 

o Eurocontrol to Send out ICD for the data integration 
• VO Ops shouldn’t impact the French at late night through BREST 
• Defense questions 

o Who will handle airplane (NATS or military) 
o If it's a state aircraft (carrys an RAF payload) then Military takes priority 

• No priority assigned if not military 
o Do we have a divert airfield selected – Yes, Boscombe Down 
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B.5.6 Correspondence 
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 Irish Aviation Authority (IAA) 
B.6.1 31-August-2022 Meeting Minutes 
Attendees: Marine Coastguard Agency, UK Hydrographics Office, IAA, Trinity House, Marine Management Organization 
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Notes: 
• Marine assessment requires environmental and safety objectives 
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• VO to reach out to Irish maritime equivalent with the help of MCA 
• NOTA to the north and SOTA to the south (put on the map) 
• Nav Area 1 for northern trajectory and Nav Area 2 for south 
• Assessment on shipping impact needed and will be added to the Navigational Risk Assessment 
• Detail on what sinks/floats should be included 
• Marine licensing portals are in use by MMO 

o Submit license through the portal 
• Impact on shipping needs to be addressed 
• Irish Coastguard notes a concern that all this is done in Irish waters 
• VO to speak to Irish maritime 
• Negotiations require a higher-level input from Irish government 

o Risk to Irish coast and shipping? Assessed in the NRA 
• MCA - Pre-app engagement should start immediately 

o Scope out all issues before applying 
o Maritime Safety Policy division (DfT) should be contacted 
o Need to understand who will provide the Marine licensing (issued by UK or Irish) 

• Risk 
o What else is in the area (oil and gas, shipping, fishing) 
o Assessment of what we're introducing into the environment 
o MCA will be involved through CAA but might be Irish instead 

• UKHO 
o Might not need to put them on charts 
o They would be more on the nav warning side 

• IAA 
o Engage Irish regulator for aviation  

• Actions 
o Follow up meeting on navigation risk 
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B.6.2 03-September-2021 Meeting Minutes 
Attendees: IAA and Virgin Orbit 
 
Notes: 

• IAA would like the points of contact in CAA and FAA to discuss on a bilateral level - COMPLETE 
• What is the duration of the TDA and what time would it be set? – VO provided dates and times 
• The SOTA airspace is high density going in and out of Europe 

o IAA controls SOTA as part of an arrangement with the UK 
• Shanwick has a lower density 
• Bilateral discussions with UK are in work and progressing 
• IAA would like to have the sonic boom analysis described in layman’s terms -VO described it as a "thunder clap" 
• Recognition of airworthiness certificates will need to be conducted for the 747 
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• VO currently reviewing process with CAA 

 

 
B.6.3 4-March-2022 Meeting Minutes 
Attendees: IAA and Virgin Orbit 
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Notes: 

• Virgin Orbit reviewed the updated AHA with IAA 
• First launch will be around midnight for and have a launch window of ~1 hour 
• Target date is still for mid-July with some schedule risk 
• Procedures  

o Procedures for notification leading up to launch and day of launch need to be worked out 
o Letter of Agreement may be created between VO/IAA 
o VO to send LOA template to IAA - COMPLETE 
o Real time TM and flight path updates will be transmitted through a launch day hotline 

 
• Aircraft 

o Mutual recognition is not there for UK EAC and will need to be discussed at the government-to-
government level 

• IAA looking into this 
o VO to send updated coordinates to IAA - COMPLETE 

• Phraseology – VO to setup meeting with pilots and IAA 
• What is the aircraft, normal or test flight 
• Communications process in place 
• Flight planning restrictions in place 
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B.6.4 Correspondence 

 
 

 Portuguese Space Agency (PSA) 
B.7.1 22-September-2021 Meeting Minutes 
Attendee: PSA, Eurocontrol, Portuguese Airspace Management, Virgin Orbit 
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Virgin Orbit Operations from Spaceport Cornwall 

(South) Release Trac Ticket: 7788 

Revision: 4.0 
28-SEP-2022 

Page 69 of 102 
 

 

Property of Virgin Orbit, LLC 

 
 

Notes: 
 

• Eurocontrol would limit the aircraft from going through the hazard area 
• AMC Airspace management cell 

o A message is sent the night before to the member countries 
o Published and fed to airline computers for flight planning routes 
o Airspace would not be available to flights 
o Updated utilization plan to reopen the airspace to everyone 

• Lisboa Representative 
o Airspace management would add a no-fly zone 
o Activate the hazard area block for 2 hours 
o 10-15 minutes prior to launch deviate traffic to minimize any traffic flows 
o Flight path could have negative impact on Canary Island routes 
o ~40% traffic fly through the southern trajectory 
o Doable task but will take coordination 
o Very busy during summer and Autumn 

• Eurocontrol – suggest completing a simulation in June to see what happens if using 2019 or 2018 data  
o Need the data of the areas (coordinates_ 
o Send coordinates to Eurocontrol 
o To be run within the next month 
o Look to see what to do for rerouting 
o Very busy routes during the day and night 
o Tango routes would be impacted 

• PSA 
o Heavy maritime traffic in the splashdown area off of Portugal 
o Need to have a discussion with maritime agency of Portugal 
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o Highway maritime corridors in the area 
o They will talk to airspace and maritime, and defense (air force), civil protection 
o PSA will start the internal meetings 
o Portugal is already leading a launch system which will provide some precedent 
o National regulatory authority to join in on the discussions 
o Portugal will have everyone at the table to discuss and get back to VO 

• Meeting set for October 2021 
o Involve ministry of foreign affairs 
o First week of Oct., PSA is visiting UKSA 
o National environment agency will want to review AEE 

• Eurocontrol 
o Need to understand primary and backup dates and how weather could play an issue 
o Include Eurocontrol portal for informing other operators 
o Encouraged to provide information for EC network operations 
o No-Go decision point is fundamental 

• Airlines would have issues rerouting 
• Actions 

o PSA to organize meeting in October internally 
• Organize a meeting with UKSA in the UK 
• PSA to get instructions from their government on how to proceed 
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B.7.2 25-February-2022 Meeting Minutes  
Attendees included Air Force, Airspace Management, Space Safety, and Eurocontrol 
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Notes: 

• Petro Casta - Portugal Air Force 
• Ines Dalva, Paulo Quintal- Space safety 
• Pedro Dias – Portuguese Airspace Manager 
• Dalia Silva – Portuguese Air Traffic Control 
• Luis Toias - Shanwick Control 
• Comando Aero – Portuguese Airforce with Air traffic control 
• Victor Marques - Air traffic management 

  
• Eurocontrol to complete updated analysis by next week 
• Virgin Orbit’s operations will affect Santa Maria FIR 
• Portuguese more detailed information on what happens in between the 2 hazard areas 
• Is there a buffer on the hazard areas? Yes, VO adds 10nm around all sides 
• Planning package 

o Less than 7 to 10 days is too short for any changes, need to increase timeline 
• 30 day notice might not be enough 
• 7 days is limit to have everything in place 

o Any changes after this could pose an issue 
• Vo to do a final check on ceilings and shipping lanes for debris 
• Share risk assessment with the Portuguese – Draft assessment sent 
• Real time information on launch day is requested 

o Navy, civil protection, air traffic, etc 
• Need to understand the vertical dimensions for 1st stage and fairing 

o VO responded that debris will be coming in vertical above FL600 to the ocean surface 



 
Virgin Orbit Operations from Spaceport Cornwall 

(South) Release Trac Ticket: 7788 

Revision: 4.0 
28-SEP-2022 

Page 75 of 102 
 

 

Property of Virgin Orbit, LLC 

 

 MOD/Qinetiq 
B.8.1 08-December-2021 Meeting Minutes 
Attendees: Qinetiq, MOD, Virgin Orbit 
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Notes: 
• Overall discussion of airspace 
• Effects of large TDAs discussed 

o Qinetiq conveyed concerns regarding rerouting of aircraft that may require routes through restricted 
areas due to Virgin Orbit launch 

o Even if TDAs do not overlap restricted areas, rerouting could affect availability 

 
 

08-March-2022 Meeting Minutes 
Attendees:  
B.8.2 Correspondence 
 



 
Virgin Orbit Operations from Spaceport Cornwall 

(South) Release Trac Ticket: 7788 

Revision: 4.0 
28-SEP-2022 

Page 77 of 102 
 

 

Property of Virgin Orbit, LLC 

 



 
Virgin Orbit Operations from Spaceport Cornwall 

(South) Release Trac Ticket: 7788 

Revision: 4.0 
28-SEP-2022 

Page 78 of 102 
 

 

Property of Virgin Orbit, LLC 

 
 



 
Virgin Orbit Operations from Spaceport Cornwall 

(South) Release Trac Ticket: 7788 

Revision: 4.0 
28-SEP-2022 

Page 79 of 102 
 

 

Property of Virgin Orbit, LLC 

 
 

 



 
Virgin Orbit Operations from Spaceport Cornwall 

(South) Release Trac Ticket: 7788 

Revision: 4.0 
28-SEP-2022 

Page 80 of 102 
 

 

Property of Virgin Orbit, LLC 

 



 
Virgin Orbit Operations from Spaceport Cornwall 

(South) Release Trac Ticket: 7788 

Revision: 4.0 
28-SEP-2022 

Page 81 of 102 
 

 

Property of Virgin Orbit, LLC 

 



 
Virgin Orbit Operations from Spaceport Cornwall 

(South) Release Trac Ticket: 7788 

Revision: 4.0 
28-SEP-2022 

Page 82 of 102 
 

 

Property of Virgin Orbit, LLC 

 



 
Virgin Orbit Operations from Spaceport Cornwall 

(South) Release Trac Ticket: 7788 

Revision: 4.0 
28-SEP-2022 

Page 83 of 102 
 

 

Property of Virgin Orbit, LLC 

 
 

 NATS 
B.9.1 02-September-2022 Meeting Minutes 
Attendees: NATS, Virgin Orbit 
 
Notes: 

• Does FAA add a raised hazard area during the gap between launch and stage drop? – No, probabilities of failure 
are low between hazard areas and therefore additional blocks are not required 

• Feedback from Oceanic and airlines should be sought in ACP 
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• Southern Trajectory 
o Operations in London, Shannon, and SOTA will make coordination more complex 
o Need to understand the separation distances between aircraft and the hazard areas 
o Airspace management will plan for the worst in this case 
o SOTA blocked by 1st stage 
o 800-900 flights in the area - depends on timing 

• Time of day very important for traffic patterns 
o Close to routes on the map 

• See how this overlaps the routes (ask for the routes) – get traffic analysis completed 
• 4-5 routes around the trajectory 
• See track set against routes 

 NATS to plot with safety buffers 30-60 miles 
• 40,000 movements are on the same trajectory, 60,000 are perpendicular 
• 8-9AM would be a really good time to pick for launch window 
• 60 mile buffer usually used with surface to unlimited (might be 30 miles) 
• Canary islands are very busy in winter 

 Varies day by day 
• There are better days of week for a launch 
• Coordinates at release, trajectory will be required by NATS to understand impacts 
• Stage drop is between Azores 
• Discuss LOAs with CAA, who do we need (need one with NATS, might be separate with Shannon, 

Brest, Madrid, Lisbon) 
• Single LOA might be used for all activities 

 Could do one for north and south trajectories 
• June has a lot of daylight at that time so later day might be better 
• Evening would allow further allowances 
• Money could be an issue with airlines that need to reroute around hazard areas 

o NATS is covered by the process 
• ACP would be sent to NATS 
• Feedback would be sent back 
• VO will need to show that we are working to reduce impacts 

 VO already looking at lowered AHAs, reduced launch windows, minimized impact, 
changed window time 

• The more proactive the better 
  

• Tango Routes 
o If we can change trajectory slightly to the west we can show the reduced impact 

• Skyvector.com is a good place to check routes 
• T9 and T290 

• IARTA on the SPGs  
• Send NATS example LOA we currently have with FAA 

  
• Send coordinates of hazard areas  
• Can we tweak the southern trajectory to avoid routes? 
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Figure 12 - Review of Tango Routes 
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B.9.2 29-March-2021 Meeting Minutes 
See Appendix 48B.5.1 for joint NATS/Eurocontrol/MOD meeting minutes 
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Appendix C: Earlier Versions of Engagement Material 
Virgin Orbit has released 3 versions of the engagement material. These previous versions can be found below 
 

 15-September-2021 Version 1 
See Attachment SMA-131 Version 1 
 

 
 

 28-March-2022 Version 2.1 
See attachment SMA-131 Version 2.1 
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 18-May-2022 Version 3.1 
This document 
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Appendix D: Virgin Orbit Traffic Analysis 
Reproduced with permission from each participant 
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Appendix E: Preliminary Airspace Analysis 
 
Traffic analysis was completed by Eurocontrol using the preliminary proposed TDAs. Traffic data was taken from July 
2019 at peak air traffic levels to offer a conservative approach. Details are shown below. This study was revised with a 
better understanding of requirements and TDA structures. The updated study is shown in Section 8. 

 
Figure 13 - Combined Traffic Data 
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Figure 14 - Traffic at Rocket Drop TDA 

 

 
Figure 15 - Traffic at S1/Fairing Splashdown TDA 
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Figure 16 - Rates of Aircraft Transit Through TDAs 
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Appendix F: Virgin Orbit Airspace Analysis Request 
 Purpose 

The purpose of this document is to request an air traffic analysis related to a specific airspace structure for a period in 
October. The returned analysis will give understanding to impacts on airlines and how Temporary Danger Area (TDA) 
structures may be released as the rocket progresses on its trajectory. 
 

 Scope 
Virgin Orbit has created 4 TDA elements for a Captive Carry 747-400 flight and a rocket launch. The air traffic analysis is 
requested to cover all 4 TDAs using historical data (where possible, Aireon space based ADS-B data) that can be 
translated to the following future timeline: 

• Month of year to evaluate: October 
• Year to evaluate: 2019 if possible, else 2021 
• Days of week to consider: Thursday, Friday, and Saturday. If possible, Virgin Orbit would like to request all days 

of the week to be evaluated unless this is too burdensome. If all days are evaluated, this could be valuable data 
for Virgin Orbit to understand high traffic days to avoid. 

• Time of day: Evaluation requested for 19:57 UTC – 01:57* UTC (*time would elapse into next day). This range 
assumes a 2 hour TDA activation with 2 hours on each side of the window. 

• Observation windows: count of flights for each whole hour within the time of day, i.e. 19:57-20:56 UTC, 20:57-
21:57 UTC, etc 

o Measurement: count of flights within the specified polygon in each hour 
• Output is requested by 02-AUG-2022 to meet CAA timelines 
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 Details of TDA Evaluation 
F.6.1 Request 1 
An evaluation is requested from the northern extent of TDA Element 2 
to the southern element of TDA Element 4. This analysis will provide 
the full scope of closures. Please see Element design and coordinates 
in section G.6.3. 
 
Table 2 - Total TDA Coordinates 

Latitude Longitude 
501640.36N 0104303.03W 
504446.68N 0104742.04W 
512419.80N 0103343.52W 
512833.69N 0110625.08W 
504915.24N 0111943.20W 
502413.78N 0114154.24W 
491209.65N 0120256.82W 
424532.34N 0150015.26W 
410655.27N 0152220.79W 
390917.45N 0160503.49W 
370858.18N 0163047.65W 
364503.65N 0141126.56W 
384435.31N 0133714.61W 
404445.00N 0131114.86W 
422121.89N 0123503.92W 
490434.29N 0110859.26W 

 
  

Figure 17 - Total TDA 
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F.6.2 Request 2 
An evaluation is requested from the southern extent of TDA Element 4 to 
the Canary Islands (shown in green, Figure 2). This is not a TDA but will 
help CAA evaluate impacts south of the proposed TDA. 
 
       Table 3 - South of TDA 4 Coordinates 

Latitude Longitude 
274035.39N 0182500.43W 
272309.44N 0170023.71W 
364503.65N 0141126.56W 
370858.18N 0163047.65W 

 
 
 
 
 
 
 
 
 
 
 
F.6.3 Request 3 
An evaluation is requested from the Canary Islands to termination of the 
flight corridor. This also is not a TDA but CAA will be interested in the 
exposure of aircraft outside of the TDA. 
 
                   Table 4 - Canary to End 

Latitude Longitude 
095606.66N 0221214.95W 
093844.81N 0203832.27W 
272309.44N 0170023.71W 
274035.39N 0182500.43W 

 
  

Figure 18 - South of TDA 4 Review 

Figure 19 - Canary Islands to Flight Corridor End 
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F.6.4 Expected Output 
Virgin Orbit requests an output as shown below (if possible): 
EXAMPLE OUTPUT 

Time                   Request 1 region Request 2 region Request 3 region 
19:57-20:56UTC 15 5 6 
20:57-21:56UTC 7 4 3 
21:57-22:56UTC 6 5 2 

 

 TDA Coordinates of Each Element 
F.7.1 TDA Element 1 
 
Table 5 - Element 1 Coordinates 

Latitude Longitude 
514132.99N 0113752.58W 
513604.93N 0104652.46W 
512633.74N 0102355.76W 
502009.88N 0104324.56W 
503058.39N 0120549.16W 

 
 
 
 
 
 
F.7.2 TDA Element 2 
 
Table 6 - Element 2 Coordinates 

Latitude Longitude 
490434.29N 0110859.26W 
501640.36N 0104303.03W 
504446.68N 0104742.04W 
512419.80N 0103343.52W 
512833.69N 0110625.08W 
504915.24N 0111943.20W 
502413.78N 0114154.24W 
491209.65N 0120256.82W 

 
 
 
 
 
 
 

Figure 21 - TDA Element 2 

Figure 20 - TDA Element 1 
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F.7.3 TDA Element 3 
Table 7 - Element 3 Coordinates 

Latitude Longitude 
410655.27N 0152220.79W 
424532.34N 0150015.26W 
491209.65N 0120256.82W 
490434.29N 0110859.26W 
422121.89N 0123503.92W 
404445.00N 0131114.86W 

 
  

Figure 22 - TDA Element 3 
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F.7.4 TDA Element 4 
 
Table 8 - Element 4 Coordinates 

Latitude Longitude 
410655.27N 0152220.79W 
390917.45N 0160503.49W 
370858.18N 0163047.65W 
364503.65N 0141126.56W 
384435.31N 0133714.61W 
404445.00N 0131114.86W 

 
 
 

Figure 23 - TDA Element 4 
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2020331-DAATM_Comments_VO_Engagement 
 
SpaceDir - SO1 Cap 
 
Copy to: 
 
DAATM - SO1 Airspace 


- SO1 International 
- SO2 Airspace Plans 


 
DAATM COMMENTS ON VO ENGAGEMENT DOCUMENT 
 
Reference: 
 
A. SMA-131 Virgin Orbit Operations from Spaceport Cornwall, Revision 2.1, dated 28 Mar 22. 
 
1. DAATM was invited to comment on the VO engagement document at Reference A, noting 
that MOD has not been tasked to assist or contribute to this commercial venture.  Following review, 
the staff came up with the following comments1. 
 
2. Emergency procedures need expanding: 
 


a. No detail available on decision points to divert, eject stores, route to BSD etc. 
 
b. No mention of any need for fuel dump. 


 
c. Has QinetiQ agreed use of BSD iaw JSP360 charges? 


 
d. It is assumed that the emergency aircraft will be controlled by 78 Sqn by this is not 
confirmed.  Similarly, a diverting aircraft with or without a hung launcher may not, in itself, be 
an emergency but will require an ATS en route to BSD. 
 


3. The launch window Jul – Oct is very wide and so does not permit fine detail planning until 
last safe moment, but the most known date is 15 Jul 22 at 2300Z2.  This makes setting 
priorities/assessing impact difficult.  As yet, there is no decision as to priority for MOD as Defence 
activity might be necessary during the launch period and may be at short notice. 
 
4. The NAT track will determine level of impact to civil activity (noting they have a night launch, 
so the impact should be minimal), but by blocking the southern OEPs, there will likely be a need to 
not block the northern OEPs (ivo D701).  QinetiQ and the MoD are keen to understand the timeline 
so it can be determined whether this will impact planned D701 activities. It is difficult to assess 
whether the OEPs and thus D701 activities would be affected.  VO would like to propose a 
notification and scheduling agreement with MOD that will allow transparency in launch dates/times 
to work around high priority events, but no suggestion or request as to how this will be achieved. 
 
5. There is no acknowledgement of disruption to BSD, noting that BSD plan to switch to night 
flying for all Stn ops during the period. It is assumed that the Stn will be managing any adverse 
popn impact generated iso a commercial activity.  It is assumed that the use of BSD is iaw JSP360 
wrt charges3. 


 
6. No discussion of use of D064 for trg sorties, which we know are required.  No discussion of 
use of D701 for launch (see 2b and c above). 
 


 
1 No order of priority. 
2 Assuming ZULU time as this is not clear in any documentation. 
3 QQ may be able to charge outwith JSP360 but this will need clarifying. 
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7. No clear comms plan/comms card.  It is assumed that the callsign COSMIC GIRL has been 
approved for use by CAA and IAA?  Equally there is no mention of voice comms between COSMIC 
GIRL and msn control to confirm that VHF LOS as primary with a potential HF backup on RAF 
Flight Watch requested through Forest Moor. 
 
8. UK SPOC needs to be included4 in the planning discussions and tabletop exercises.  ASACS 
liaison required to reassure NATO Air Policing msn. 
 
9. Clear Range procedures in the TDA will be challenging5 if the CAA launch authority requires 
TDA management: 
 


a. There is no obvious primary radar sources.  Cosmic Girl only has a weather radar and 
TCAS for monitoring of non-participating traffic in the area. 
 
b. What is the available Irish radar coverage? 
 
c. Non-participating traffic represent a risk.  Foreign Long Range Aviation (LRA) 
disruption should be considered as a realistic risk, requiring a QRA response. Without a clear 
TDA management process or crossing procedure, LRA mitigation will be challenging. 


 
10. Promulgation by AIC/ACN as well as NOTAM by 15 May 22 Decision Point (L-2 months) may 
be challenging to meet.  Similarly, there is no acknowledgement of a Reserve Day (D+1) or third 
day (D+2) that will require airspace reservations in place and promulgated in order for EuroControl 
to have released en route flight plans through the Airspace Utilisation Plan (AUP), which is 
normally released ~48 hrs in advance in the Network Manager’s Pre-Tactical phase.  VO need to 
confirm Go/No Go times so that the TDAs can be collapsed via the Updated Utilisation Plan (UUP); 
this may be too late for D+1 TDAs to be collapsed and so the en route tracks may be disrupted on 
D and D+1 even if the launch on D is successful6.  If D+1 is required, then the airspace 
reservations for D+2 will also be needed; there is therefore a risk that the trans-Atlantic flights 
could face some disruption for 3 periods over 3 days. 
 
11. It is not clear who is the preferred ATS provider when in the UK FIR in and out of EGHQ:  


 
a. 78 Sqn/Western Radar availability? 


 
b. Assumes ATS from 78 Sqn and Shannon, yet to be agreed. COS BMFHQ and 78 Sqn 
are working a plan. 


 
12. The launch TDA is requested for 30 mins, within which a 19 min calibration race track is 
required as well as a transit period from TDA edge to race track start point and exit point.  If any 
non-race track element within the TDA is 10 mins (for example 5 mins in and 5 mins out), this 
leaves 1 min contingency.  This assumes the race track calibration does not need more than one 
rotation.  VO need to confirm that the TDA becomes active and inactive iaw the NOTAM and not 
when Cosmic Girl arrives on station; a 30 min TDA may not be sufficient. 
 
13. Summary.  There are still key pieces of liaison missing to enable a final operation order to 
be produced to reassure the various Stakeholders (deployment, trg flts, launch, recovery), making 
it difficult to finalise decisions. This is particularly important for airspace, coordination, and traffic 
flow matters, where long lead times exist and face relatively rigid promulgation timelines. Whilst the 
MOD is keen to support where possible, it is not yet appropriate to resolve these matters at desk 


 
4 The UK SpOC is respons ble for monitoring and reporting of all UK space launch activities. They require information, including but not 
limited to, notification of upcoming launches, launch area, drop and abort zones, mission profiles, tracking data, frequencies and 
understanding go/no go. 
5 Defence cannot be seen to be supporting the activity by directly monitoring the airspace, otherwise each commercial Space Launch 
might see the ASACS organisation as a service provider for clear range. 
6 If the airspace is collapsed at any time, the UUP will promulgate this, but the airlines need to assume the TDAs are active for their 
planning; the UUP will allow tactical changes to any airborne flights. 
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level, risking late decisions and further delays to the project. This will incur reputational risk for all 
parties and not just VO. 
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   Defence Airspace and Air Traffic 
Management (DAATM) 
 
Email: DAATM-
AirspaceConsultation@mod.gov.uk 


  


 12 November 2021 
 


Dear Virgin Orbit, 
 
FORMAL MOD RESPONSE TO ACP-2021-031 
 
Please accept this letter as the formal MOD response to ACP-2021-031. The MOD would like to 
thank Virgin Orbit for their engagement in the ACP and the information that has been forthcoming.  
The response contains details of MOD concerns regarding how the hazard areas may impact MOD 
activities in existing Danger Areas and other airspace. The MOD understands the requirement for 
the ACP and are willing to actively discuss how to resolve the concerns through implementation of 
appropriate procedures and activation protocols. 


The hazard areas associated with the launch will affect the flow of traffic across the FIR, with the 
resultant flow adjustments potentially having the impact of requiring Danger Area suppression 
(particularly the D701 and D064 complexes) and therefore impact military activity. 


Activation of D701 by the MOD is subject to an agreement with NATS for how many times per year 
certain configurations can be activated due to the impact to Oceanic Entry Points, so a great deal 
of planning goes into when this can take place. The southerly launch trajectory may mean civil 
traffic displaced to the North and require suppression of the D701 complex. Booking of the ranges 
(via QinetiQ, who operate the range complex) takes place a significant amount of time in advance, 
so, if the activities were to conflict and D701 require suppression for the launch to take place, 
military trials and exercise activities would be impacted. Engagement with QinetiQ as a stakeholder 
will be required and an agreement reached as to timings of the launch versus planned military 
activity.  


The MOD is unsighted as to where commercial space launches sit within the national priorities list 
– understanding of any agreement that has been made will allow MOD an understanding of what 
activities will be impacted, as well as providing a framework for the level 2 airspace management 
functions to be performed in accordance with extant policy.  


A collaborative approach will need to be adopted with all relevant stakeholders, to ensure early 
deconfliction of activities, or, so that impact can be minimised – this includes surrounding ANSPs 
who may also be affected by the flights. Protocols for when Managed Danger Areas can and can’t 
be used as a result of the Hazard Area being active must be agreed in advance between all 
stakeholders, including MOD, so there is a shared understanding of what activities are and are not 
concurrently permitted. 


To ensure minimal impact to Air Policing operations, robust communications procedures, including 
‘check-fire’ arrangements will be required, to ensure air security can be maintained. MOD request 
that direct communications with the operator are arranged, so that messages can be passed if an 
essential pause is required prior to launch. For instance, if a non-cooperative foreign aircraft is 
being tracked through the area, the information can be shared. Without these procedures in place, 
there is a risk that an air security incident could not be effectively dealt with. These procedures 
may also potentially work both ways, as it could allow ATC to warn the operator of aircraft that may 
penetrate the hazard areas. 
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NATS Public 


 
Thank you for allowing NATS to respond to your proposals of October 14th on the ACPs for the 
Southern (ACP-2021-31) and Northern (ACP-2021-068) Trajectories. We are supportive of new entrants 
and encourage them to operate within the airspace in a co-operative manner with other users, to 
ensure that the airspace is managed in a safe and sustainable manner. To that aim we will look to the 
CAA to implement DfT policy and guidance that requires the CAA to, 


“ensure that spaceflight activities do not unduly impact on the efficient use of airspace which could result in 
an increase in the emissions contributing to climate change produced by air traffic. All reasonable steps 
should be taken to ensure that these impacts are minimised” 


NATS has assumed that Virgin Orbit has engaged with the other impacted states and ANSPs and this 
response is focussed on the impact to NATS. 


General Feedback 


The area that the launch on both tracks is initiated from (in the SOTA) is a busy complex piece of 
airspace. When coupled with a closure along the launch track there is the potential to significantly 
impact the traffic flows across the Atlantic between Central and North America to Europe and the 
Middle East. It was not possible to assess the full impact on aviation stakeholders of these proposals, 
as the impact will depend on time of day, time of year and the weather patterns on the day. These 
factors will have the effect of significantly changing the flow and density of aircraft through the launch 
area protection zones as well as the down range protection zones for the return to earth of the first 
stage and fairings. 


To minimise the impact of segregated airspace in oceanic operations the launch area and recovery 
protection zones must be subject to a sponsor guarantee of the containment of the activity within the 
defined zones which reduce the buffers that ANSPs are required to add around the segregated 
airspace. With the sponsors guarantee, the buffer sizes can be minimised within Shanwick to 30nm 
MNPS and 60 nm Non-MNPS reducing the impact of the airspace closure to other users. The closure 
will have additional time buffers added to ensure that flight planned traffic is clear of the airspace at 
the start of the launch procedure. The time buffers are typically -30/+15 minutes to enable transit of 
the flights ahead of start time. NATS would welcome any sureties in discussion which can minimise 
the time and geographic buffers necessary and hence reduce the impact on the network. 


Airspace closures of the size proposed to support the safe launch of Launcher One, will create 
restrictions on other special use airspace activity, and it is unlikely the Airspace Management Cell 
(AMC) would approve a booking at the same time as significant other Danger Area activity within the 
region. Currently spaceflight has no declared priority within the airspace management protocols which 
are the defined basis for the airspace management cell decisions. These protocols are defined by the 
UK CAA for UK airspace and the joint NATS MOD provided AMC then manages the airspace bookings 
in accordance with the protocols. 


The locations and size of the airspace closures necessary for launch means that there will be limited 
opportunity to re-establish the traffic flows if a launch is cancelled in advance, and that the benefit of 
reopening the airspace early is limited following a successful launch as aircraft may be airborne and 
established on tracks to avoid the airspace hours in advance of the closure starting. 


NATS assumes there are no restrictions on aircraft movements and ANSP provided services between 
the aircraft hazard areas for launch and stage 1 / fairing recovery, i.e. that aircraft are free to operate 
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beneath the trajectory between the aircraft hazard areas and that the CAA has approved the safety 
assurance containing the hazard areas to the defined volumes. 


The Network Manager at Eurocontrol requires 90 days to set up EU restrictions, which is based upon 
the buffer zones around the launch areas, and NATS and other impacted ANSPs would provide these 
to the Network Manager. There will be system adaptations and simulations of route viability to be 
conducted to inform the correct ANSP handling of traffic on the day. Therefore, NATS would need the 
final co-ordinates significantly in advance of 90 days of the launch in order to create the correct 
buffers, perform system adaptations, simulations etc.  


Additionally, the management of any activations must be undertaken by the UK AMC in accordance 
with their planning, notification and publication requirements contained within the European Route 
Network Improvement Plan - Part 3 (ERNIP P3). This process activates both the TDA and FBZ 
restriction within the EU NM systems and consequently ensures that flight plan acceptance and 
rejection is assured and underpins NATS operational safety processes. 


NATS has KPI delay and environmental metrics on the provision of Air Traffic Services and NATS seeks 
confirmation that exclude these flights impacted by this TDA from these metrics. 


As we understand it, both proposals are for temporary airspace changes for one launch. The 
establishment of temporary areas introduces a lack of repeatability which will translate into a 
constraint on the future minimum time to launch as the airspace would need to be requested through 
CAP1616 afresh, reducing the agility of Virgin Orbit to respond new launch operation requests. NATS 
believe that if practicable for Virgin Orbit, there is benefit in establishing a regularised launch area, to 
decrease notification periods, reduce ANSP workload to implement, etc. 


Virgin Orbit, is not the only mobile launcher system looking to operate from the UK (or Central / 
Northern Europe), and for efficiency, if the physics and orbital mechanics of the launches are 
sufficiently similar between the different proposals, you may wish to consider discussions with other 
operators as to the establishment of a permanent airspace structure that suits all of the operators, 
increasing potential responsiveness to launch proposals and sharing the financial costs associated 
with establishment of bespoke airspace structures. 


Letter of Agreement 


Thank you for sharing the LOA with the partners for Launches based at Mojave Air and Spaceport. 
NATS is currently looking at what it needs in an LOA with Range Operators and will engage with Virgin 
Orbit on this specifically, once we have confirmed what is needed from an ANSP perspective. This will 
include notification, operational matters and emergency arrangements. 


Southern Trajectory 


The current location of the launch point and associated aircraft hazard areas for the southern 
trajectory prevents the use of the TANGO routes in the Shanwick FIR. These routes, particularly T9 and 
T290 are important routes for NATS customers.   


Therefore, NATS cannot support the proposal given the expected impact to these routes as this will 
significantly reduce the impact to traffic flows. 


From 5th April 2022, on a 3-year rolling program, the 5 French ACC’s 
(Reims/Brest/Marseille/Bordeaux/Paris) will embark on a training and ATM system implementation 
program for their new 4Flight system. There will be significant training and implementation capacity 
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restrictions throughout this 3-year period. Network Manager has advised that this is likely to result in 
an additional, significant network impact, particularly on Shanwick T9 and T290 routes, with aircraft re-
routed to avoid capacity constraints in French Airspace.  Therefore, the comment above regarding the 
impact on T9 and T290 is of upmost importance. 


The traffic through this area of the SOTA varies considerably with time of day and the prevailing 
weather on the day. Without information on launch timings, NATS is unable to assess the likely impact 
of the airspace closures for a launch.  


The position of the aircraft hazard area to protect the launch will cause aircraft to route around the 
closure, adding track miles, and into adjacent Flight Information Regions, such as Shannon and Brest. 
This will potentially change the flow of the traffic across the European network, with traffic being 
onloaded on to ATC sectors in addition to their standard traffic profile. 


Where capacity is available, the aircraft operators will incur the costs of additional flight distances, and 
domestic ANSP charges which are higher than Shanwick FIR. However, network capacity may be 
restricted where aircraft would plan to reroute, preventing the reroute and causing these flights to incur 
significant additional delays and charges disproportionate to the additional distance flown. 


NATS has assumed that there are no specific requirements for the transit of the carrier aircraft to and 
from the launch areas and that the transit aircraft tracks are for illustration rather than a required route. 
The response assumes that standard aircraft manoeuvres in response to ATC instruction are 
acceptable, (climb rate, speeds, rate of turn, wake vortex etc) and that standard horizontal and vertical 
separation requirements apply, e.g. if the aircraft exceeds FL280 in transit, that it is fully RVSM 
compliant. 


Northern Trajectory 


The traffic through this area of the SOTA varies considerably with time of day and the prevailing 
weather on the day. Without information on launch timings, NATS cannot assess the likely impact of 
the airspace closures for a launch.  


The position of the aircraft hazard area to protect the launch will cause aircraft to route around the 
closure, adding track miles, and into adjacent Flight Information Regions, such as Shannon and Brest. 
The position of the down range aircraft hazard area for first stage and fairing recovery will require 
aircraft to reroute south into the Shanwick FIR or further north into Reykjavik’s FIR. This will potentially 
change the flow of the traffic across the European network, with traffic being onloaded on to ATC 
sectors in addition to their standard traffic profile. 


Where capacity is available, the aircraft operators will incur the costs of additional flight distances, and 
in some cases domestic ANSP charges which are higher than those for an Oceanic FIR. However, 
network capacity may be restricted where aircraft would plan to reroute, preventing the reroute and 
causing these flights to incur significant additional delays and charges disproportionate to the 
additional distance flown. 


Timescale 


NATS remain unclear of the timeline that supports the path to activation for this TDA and would 
welcome a clear indication of dates by which this Airspace design (including ADQ compliant 
coordinates) will be approved vis-à-vis the earliest expected promulgation of activation, noting the 
notice period that AMC need to establish this airspace. Without this we are not yet able to provide 
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confirmation that NERL and our partners can complete the necessary work to support this proposal 
and your launch activities. 


 







