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Executive Summary 
 

The main business demand for the Spaceport-1 (SP-1) facility is for the operation of sub-orbital 
sounding rockets.  It was envisaged that orbital launches would be facilitated sometime in the future 
and in the interests of economies and future proofing the launch site, this Airspace Change Proposal 
(ACP) originally covered both sub-orbital and orbital airspace requirements despite the requirements 
being significantly different.  The planning application for the SP-1 launch site is however limited to 
sub-orbital launch only and to avoid confusion and possible misinterpretation of intent, it was decided 
that the ACP should focus solely on sub-orbital rocket launch.  This ACP was subsequently de-scoped 
in September 2022 to capture only the requirements for sub-orbital sounding rocket launch; all 
stakeholders were informed accordingly through the Step 2A engagement process. 
 
The airspace change Sponsor developed a variety of airspace design options which were shared with 
a wide range of identified stakeholders including those who were engaged in Stage 1B of the process. 
Feedback on the design options and how they aligned to the Design Principles (DPs) was invited.  
Despite a four week engagement period, feedback received was limited to the three main stakeholders; 
the Ministry of Defence (MOD); Highlands and Islands Airports Ltd (HIAL); and NATS.  From the 
feedback obtained and meetings held with MOD and NATS, it was concluded that only three of the six 
options presented were credible to take forward into Step 2B, namely: 

 Option 3 - New fillet of airspace around launch site and use of existing Danger Areas D701; 

 Option 4 - Creation of a whole new bespoke modular airspace structure from the SP-1 site; 
and, 

 Option 5 - Used in conjunction with Option 3 and applying sub-divisions/reconfiguration of 
D701. 

Stage 2B requires an initial appraisal of the impacts of the design options against a “do nothing” option. 
The chosen methodology was to conduct a simple qualitative assessment of the three different options, 
both positive and negative, against the headings identified in Civil Aviation Publication (CAP) 1616, 
Appendix E, Table E2: “Guide to expected approach to key analysis for a typical airspace change”.  An 
initial indication of safety implications was also produced. 
 
From the options appraisal, Option 3 emerged as the preferred option, followed by Option 3 with 
Option 5, and then Option 4.  The latter option is considered the most costly in terms of operational 
cost (for ANSPs and the MOD Hebrides Range) especially when balanced against planned use (10 
launches per year). Moreover, there are potential negative safety implications associated with two 
similar airspace structures with different airspace management procedures being superimposed in the 
same area. 
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1. Introduction 

1.1 Introduction 

The report is compiled as part of the ACP process prescribed in CAP 1616 [A] for a permanent airspace 
change.  ACP-2021-12 has been commenced in order to establish segregated airspace to facilitate 
sub-orbital rocket launch from the Spaceport 1 (SP-1) launch site on the Outer Hebrides as shown in 
Figure 1.  
 

 
Figure 1: SP-1 Launch site location 

 
The SP-1 consortium led by the local council, Comhairle nan Eilean Siar, and comprising Highlands & 
Islands Enterprises (HIE), private investors and QinetiQ, are developing, subject to planning consent, 
a vertical launch spaceport located at Scolpaig, North Uist.  This site is being developed as an 
opportunity in support of the UK government’s spaceflight programme, ‘LaunchUK’, which aspires to 
grow the UK’s global market share of the space sector to 10% by 2030 and be at the forefront of small 
satellite launch capability.  QinetiQ is the airspace change Sponsor for this proposal, which seeks to 

SP-1 Launch Site 
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secure suitable airspace for the safe operation (from launch to splashdown) of sub-orbital sounding 
rockets operating from the SP-1 launch site at Scolpaig, North Uist.   

 
Despite the main business demand for the SP-1 facility focusing on the operation of sub-orbital 
sounding rockets, it was envisaged that orbital launches may be facilitated sometime in the future.  It 
was therefore decided, in the interests of economies and to future proof the launch site, that this ACP 
should capture the airspace requirements for both sub-orbital and orbital rocket launches despite their 
differences.  However, driven by the planning application for the SP-1 launch site, which only considers 
sub-orbital launch, it was subsequently decided to de-scope the ACP to facilitate just sub-orbital 
launches.  This was to prevent any confusion and possible misinterpretation of intent to those 
stakeholders with a vested interest in the planning process.  It is recognised that should orbital launches 
become an option in the future then this will be the subject of a new planning application and ACP.   
 
This report makes a number of references to the airspace design options and design principle 
evaluation report available on the CAA airspace portal at Reference [B]. Furthermore, several items of 
evidence supporting the qualitative assessment used in this document refer to work undertaken in the 
ACP for a Temporary Danger Area (TDA) at the Scolpaig launch site (ACP-2021-37), details can be 
found on the CAA airspace portal at Reference [C]. 
 
The nature of modern sounding rockets, with limited pedigree and testing, means there is very limited 
evidential data available to conduct meaningful safety analysis so a more generic exemplar approach 
is made to determine the airspace requirements for rocket launches.  This exemplar approach is 
underpinned by experience and safety assessment criteria used by QinetiQ for the rocket launches 
conducted during the At Sea Demonstration/Formidable Shield (ASD/FS) large scale military exercises 
that occur bi-annually at the MOD Hebrides Range.  Using this data, combined with what is known of 
the various rocket types, a worst-case scenario is developed and the airspace volume designed around 
this to ensure aircraft operating at or outside the airspace boundary are not exposed to any additional 
credible risk.  The airspace dimensions thus determined might be greater than actually required for all 
rocket launches and to address this, outside of the immediate1 launch site, a modular design is 
promoted that enables different segments of airspace to be activated to meet the specific requirements 
of individual sounding rockets.  Such a design may involve use of the existing airspace structure of 
EG D7012, or design of a wholly new bespoke set of areas; both options are presented here along with 
the option to modify the D701 areas to enable more efficient use of the airspace. 
 
At this stage of the process, it is not possible to monetise costs and benefits due to the nature of rocket 
launch where there are no benefits to other airspace users, only costs.  Furthermore, the value of 
rocket launch is extremely difficult to quantify given the infancy of the capability and business. However, 
it has been identified that SP-1 will drive growth in the local economy, creating: 

                                                
1 The minimum airspace requirements around the launch site are known and have been calculated using 
experience and safety processes used in launching ballistic missile targets from the MOD Hebrides 
Range and using an exemplar ‘worst-case’ scenario rocket type.  

2 EG is the ICAO designator for UK Segregated Airspace and D specifies Danger Area – EG D701 is 
abbreviated to D701 throughout this document. 
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 Much needed jobs for younger people (thereby slowing down the exodus of younger persons 
from the Outer Hebrides); 

 Revenue for local businesses; and, 

 Indirect benefits to local businesses providing support to the UK space sector.   
 
The negative impacts are likely to be environmental cost associated with SP-1 operations where 
Commercial Air Transport (CAT) is required to re-route around the activity thereby increasing fuel burn 
and CO2 emissions.  It is not considered proportionate to provide a quantified assessment of what this 
impact will be for each of the options at this stage of the ACP process (this will be captured in later 
stages); suffice to state that any one of the three options will have an environmental impact.  

 
1.2 Purpose 

The purpose of this report is to demonstrate that the Sponsor has followed due process as defined in 
CAP 1616 [A] for Stage 2 Step 2B of the ACP process as far as it is practicably possible for a permanent 
airspace change to facilitate vertical sub-orbital rocket launch.  The report forms part of the overall 
requirements for the Stage 2 Develop and Assess Gateway.   
 
1.3 Report Structure 

The report is split into the following sections 
 

 Section 1 
o Introduction 
o Purpose 
o Structure 

 Section 2 
o Statement of Need 
o Design Principles 
o Design options summary 

 Section 3 
o Initial impact appraisal of design options 
o Methodology 
o The Do-Nothing option (Baseline) 
o Options appraisal 
o Conclusion of options appraisal summary 
o Evidence to be collected for full appraisal 
o 10 year forecast 
o Assessment of noise impact and high level assessment of other costs and benefits for 

each airspace design option 
o Noise modelling requirement 
o Tranquillity and biodiversity 
o Safety assessment 
o Airspace classification options 
o Airspace classification comparison 
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o Measures to reduce impact on other airspace users 

 Section 4 
o Next steps 

 Section 5 
o Glossary 

 Section 6 
o  References 

 Appendices 
o A – Evidence from Environmental Impact Assessment (EIA)  
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2. Statement of Need & Design Principles 

2.1 Statement of Need (SoN) 

Since the SoN was written orbital rocket launch airspace requirements have been removed from this 
ACP.   
 
“A consortium led by the local council (Comhairle nan Eilean Siar), comprising Highlands & Islands 
Enterprise, private investors and QinetiQ, are developing a vertical launch spaceport site, herein known 
as ‘Spaceport 1’, at Scolpaig, North Uist on the Western Isles.  This site is being developed as an 
opportunity in support of the UK government’s spaceflight programme, ‘LaunchUK’, which aspires to 
grow the UK’s global market share of the space sector to 10% by 2030 and be at the forefront of small 
satellite launch. 

 
Spaceport 1 has been the recipient of local government investment to construct a vertical launch 
spaceport that will enable small satellite launch.  Development of the site and future use by operators 
will generate much needed revenue for local communities. It is envisaged that significant economic 
return will result from the creation of high quality job opportunities for local residents, direct and indirect 
financial income and an increase in personnel residing and visiting the area. 

 
The location has been carefully selected in order to minimise disruption to the public and airspace 
users, the latter through the exploitation of the existing Ministry of Defence (MOD) managed Danger 
Areas known as the Hebrides Range; the EG D701 complex. Using irreducible spare capacity of the 
existing Danger Area complex will enable safe testing of suborbital ‘sounding rockets’ and future small 
satellite launch rockets3.  The existing Danger Areas are fully integrated into systems and processes 
employed by the UK Airspace Management Cell (AMC) and the EUROCONTROL Network Manager 
enabling harmonised and dynamic planning of the Air Traffic Management (ATM) network.  Moreover, 
it is envisaged that QinetiQ will manage any ‘new’ airspace created under the ACP in exactly the same 
fashion the Hebrides Range airspace is managed, thereby utilising existing airspace management 
processes and procedures enabling efficient use of airspace under the Flexible Use of Airspace (FUA) 
concept.  Furthermore, this will facilitate expedient transfer of airspace use from MOD activity to 
Spaceport operations as well as accommodating short notice changes and, where appropriate, 
coincident operations. 
 
The Spaceport 1 site at Scolpaig currently lies beneath Class G unregulated airspace but is only a few 
miles from the EG D701 complex.  As rocket launch will pose a risk to other airspace users, there is a 
requirement to safely segregate such activity to minimise risk.  Segregation is normally achieved 
through the promulgation of temporary reserved airspace activated by a Notice to Airmen4 (NOTAM).  
However, as the airspace is likely to be needed on a regular basis, the promulgation of a NOTAM 

                                                
3 The requirement for orbital launch options is no longer included in this ACP. 

4 Since the SoN was produced the CAA have changed the terminology to be gender neutral and should 
now read: ‘Notice to Aviation’. 
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detailing the coordinates and control procedures for every launch is probably not appropriate as a long 
term solution.  Furthermore, such temporary airspace is not fully integrated into the airspace 
management systems and has to be created on a case by case basis thereby increasing workload 
and, by necessity, the notification periods for activation.   

 
It is therefore considered an ACP is required to provide a small fillet of segregated airspace that 
provides both adequate protection for the spaceport activities and connects the spaceport with the 
Hebrides Range Danger Areas.  It should be noted that the MOD has developed an agreed process 
for non-MOD activities to be conducted in MOD sponsored Danger Areas such as the Hebrides Range.  
This formalised process is an enabler that should allow Spaceport 1 to operate, under certain 
conditions, in the Hebrides Danger Areas. The small fillet of airspace required under the ACP effectively 
joins the most easterly boundary point of D701E with D701Y, where the latter adjoins D704. 
 
The ACP will enable both sounding rockets to be tested (nominally on a westerly bearing) and small 
satellite rocket launch to the North5; both trajectories maximising the use of the D701 complex.” 
 
2.2 Design Principles (DPs) 

It should be noted that the expanded explanation of DP2 and DP3 make reference to orbital rockets, 
which have since been removed from this ACP.  Furthermore, DP9 is no longer relevant as this relates 
solely to orbital rocket launch and is therefore Not Applicable (NA). 
 

DP1 Safety The safety of all airspace users is the paramount factor in 
the airspace design 

DP2 
 

Safety The airspace design will be of the smallest volume to safely 
segregate Spaceport rocket launches from other airspace 
users thereby minimising the impact on other airspace 
users 

DP3 Operational Minimise the impact (on other aviation stakeholders) of 
activating specific EG D701 Danger Areas in support of 
SP-1 operations 

DP4 Operational Use Flexible Use of Airspace (FUA) principles by 
integrating the airspace design into the extant Airspace 
Management (ASM) procedures operated within the EG 
D701 complex 

DP5 Operational Integrating/deconflicting SP-1 activity safely with MOD 
activity in EG D701 is a vital element of the operational use 
of the airspace design 

DP6 Operational The airspace design shall take into account Free Route 
Airspace (FRA) and Flight Planning Buffer Zones (FBZs) 
remaining cognisant of CAA Buffer Policy 

                                                
5 Although the requirement for orbital ‘launch to the North’ has been removed, there remains a 
requirement to be able to conduct certain sub-orbital launches to the North where they can be wholly 
contained within D701.  
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DP7 Environmental The airspace design and associated activation of EG D701 
need to consider the environmental impact of aircraft being 
re-routed around the airspace in addition to considering the 
noise, emissions and light pollution in the local area  

DP8 Regulatory The airspace design will need to consider any emerging 
regulations pertaining to spaceports and Ranges under the 
Space Industry Act 2018  

DP9 Operational Rocket stage drop zones may be required outside the EG 
D701 Areas and will need to be considered 

 
2.3 Design Options Summary  

The Sponsor prepared a number of airspace design options upon which it invited feedback and 
comment from a range of stakeholders; this feedback incorporated a request to consider how each 
option was aligned to the DPs.   
 
Six airspace options were presented including the baseline ‘Do-Nothing’ Option 0; this option was not 
considered viable for rocket launch as it does not provide any segregation – a critical element of the 
DPs and SoN.  It is strongly argued that segregation of rocket launch is categorically essential in 
ensuring safety as rockets are unable to comply with the Rules of The Air (RoTA), thereby increasing 
the risk of mid-air collision and, following catastrophic failure or flight termination, create a debris hazard 
to other aircraft.   
 
Option 1 required temporary airspace being designed for each launch necessitating a unique bespoke 
airspace design driven by the individual rocket safety assessment and safety trace analysis.  Although 
this option utilised a smaller volume of airspace than the other options, it would require individual 
NOTAM and associated Aeronautical Information Publication (AIP) Supplement (SUPP) information to 
be created and published for each launch to enable segregation.  Such one-off NOTAMs would not be 
fully integrated into the UK Airspace Management Cell (AMC) or EUROCONTROL Network Manager 
(ENM) ASM systems that enable the harmonised and dynamic planning of the ATM network.  
Furthermore, temporary airspace is not featured on navigation charts or in Air Traffic Control (ATC) 
and MOD Hebrides Range surveillance systems.  Temporary airspace reservations have to be drawn 
using dynamic mapping tools – a lengthy process that induces a higher probability of plotting error.  
This option was therefore discounted as it failed to meet several of the DPs based on these issues.   
 
Option 2, (using D701 but with a bespoke temporary airspace design around the launch site), was 
similarly discounted on the same grounds based on the fact a temporary airspace solution around the 
launch site would be needed for each launch and, unlike Option 1, the volume of airspace utilised was 
no less than the other options presented. 
 
The three remaining options (Options 3, 4 & 5) were taken forward to the Options Appraisal. 
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2.3.1 Design Options – Stakeholder Feedback 

Despite sharing the design options with a wide number of stakeholders (88 in total), only nine 
responses were received and, from these nine, just three provided feedback, two requested unrelated6 
information and the remainder had no comment.  The feedback was limited to the main stakeholders 
namely, MOD, NATS and HIAL.  The feedback included their view on whether the design option met 
the DPs; this information was used to help inform the DP evaluation and decision to consider three 
options in Step 2B.  Two of the respondents, HIAL and MOD suggested Option 3 as their preferred 
option based on the fact this option largely uses an existing segregated airspace structure with well-
established ASM processes and procedures.  MOD proffered that they would support Option 5 
(modification of the D701 areas) providing it was cost neutral to them and the benefits of such changes 
could be shown to be cost effective when all aspects were considered. Both options (3 and 5) require 
a new ‘fillet’ of segregated airspace to connect the launch site to the existing D701 and D704 Danger 
Areas (see Figure 2).  NATS suggested Option 4 as the preferred option and challenged the fact 
several of the DPs made reference to the use of D701.  The Sponsor acknowledged this observation 
and agreed that, by removing the reference to D701, at least three of the DPs would enable Option 4 
to meet the DP requirements.  Option 4 is therefore considered along with the other two options.  All 
options require a small additional circular area of segregated airspace in the immediate vicinity of the 
launch pad in order to protect SP-1 personnel (while engaged in certain pre-launch activities), from the 
noise/distraction caused by low flying aircraft (see Figure 3).  This additional small area also provides 
protection from Radio Frequency (RF) emissions from low flying aircraft should the rocket systems 
prove susceptible.  
 

 

Figure 2: Airspace ‘fillet’ connecting airspace around launch site with D701 & D704 

                                                
6 Unrelated to the airspace design options or DPs.  One respondent requested more information on the 
ACP process and the other wanted to better understand the relationship between the airspace safety 
volume and ground safety footprint.  Details are captured in the Step 2A report at Reference [B]. 

SP-1 Launch Site 
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Figure 3: Small circular area of segregated airspace within ‘fillet’ to protect SP-1 ground personnel 

 
2.3.2 Option 3 – New Fillet of Segregated Airspace around Launch Site and Utilise D701 

This option includes the use of a new fillet of airspace around the launch site between D701 and D704 
that could be activated by NOTAM in the same manner as the D701 areas.  This would provide a 
permanent airspace solution over the launch site and connectivity to the D701 Danger Areas.  The 
D701 areas could be activated in the normal manner using only those areas necessary to contain the 
safety trace of the rocket being launched.  Both the fillet of airspace and D701 would be fully integrated 
into the systems and processes employed by the UK AMC and the ENM, enabling the harmonised and 
dynamic planning of the ATM network. Furthermore, this option provides the most straightforward 
operation for MOD Hebrides Range staff as each different sounding rocket launch would be treated in 
exactly the same manner as any MOD weapon firing or test and evaluation event.  The new fillet of 
airspace would be treated as an extension of D701 for ASM purposes and the associated D701 areas 
would be activated accordingly to meet the safety trace requirements of the rocket being launched.  

Small additional 
circular area 

around launch site 
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Notification, activation and deactivation would follow existing procedures and Letters of Agreement 
(LoAs).   
 

 
 

Figure 4: Option 3 – New fillet of segregated airspace around launch site and utilisation of D701 – 
Diagram depicts D701 areas activated for a long range sounding rocket 

2.3.3 Option 4 – Construct New Bespoke Segregated Airspace Blocks from Launch Site 

As many of the modern sounding rockets have very limited pedigree, endeavouring to accurately 
predict the launch profiles, and critically the safety traces, is not feasible at this stage (so far in advance 
of the launch).  Therefore, any attempt to design new airspace blocks introduces risk unless a large 
bespoke modular design is used.  Any such large bespoke modular design for sounding rockets would 
have to extend in excess of 250km west north-west from the launch site and be constructed of several 
different airspace blocks to enable a process of tailored activation (similar to that currently used for 
D701) to be adopted.  With experience gained from the ACP pertaining to the redesign of the D701 
areas in 2014, it is expected any such modular design would have to be largely aligned to the existing 
boundaries of D701 to enable minimum disruption to traffic routing to/from the Oceanic Entry Points 
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(OEPs) at 10° west.  The modular design and alignment of the D701 Danger Areas may not always 
occupy the absolute minimum volume of airspace (with more airspace sometimes being activated than 
is absolutely necessary) however this alignment enables CAT to fly the shortest routes to/from the 
OEPs. Therefore, any additional unused airspace becomes largely irrelevant especially as this 
airspace is rarely used by anything other than CAT.  For this reason, it was considered that any modular 
bespoke design would have to follow similar alignments to that of D701 as depicted in Figure 5.  
However, NATS in their feedback suggested a more symmetrical design as shown in Figure 6.  Either 
airspace design would be fully integrated into the systems and processes employed by the UK AMC 
and the ENM, enabling the harmonised and dynamic planning of the ATM network.  Despite the 
bespoke design, the airspace around the launch site would still need to be the same shape as the 
airspace ‘fillet’ required for Option 3 & 5 based on the safety analysis conducted for the TDA, ACP-
2021-37 [C].  
 

 

Figure 5: Option 4 – Bespoke airspace design originating from the SP-1 site with similar alignment to 
the existing D701 areas. 

The new airspace blocks would overlay a significant part of the existing D701 areas (see Figure 6 ) 
and would require careful delineation to prevent confusion; this would be particularly important when 
simultaneous activities were occurring (MOD use of D701 and SP-1 use of new areas).  New and 
separate (from D701) ASM process and procedures would be required for this option. 
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Figure 6: Option 4 – An alternative bespoke modular airspace design originating from SP-1 site with 
D701 overlay 

 
2.3.4 Option 5 – Use in Conjunction with Option 3 Adding Sub-division of D701C, E, & F 

or reconfiguration of D701 

This option introduces a series of sub-divisions of the existing D701 areas or reconfiguration of the 
existing layout in order to reduce the overall volume of airspace unavailable to other airspace users.  
The exact positions of these sub-divisions would require further work to conclude the optimum location; 
examples of what this might look like are depicted at Figure 7. 
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Whether the additional airspace made available by this option would be of benefit to other airspace 
users will form part of the analysis in this document.  MOD suggested they would support this option if 
it was cost neutral to them however, they strongly suggested the cost benefits of this option should be 
carefully examined especially when balanced against the limited use (of 10 launches per year). 
 

       

Figure 7: Option 5 – Sub-divisions of D701 or reconfiguration of existing areas  

3. Initial Impact Appraisal of Design Options 

3.1 Stage 2B - Methodology 

Stage 2B requires an initial appraisal of the impacts of the design options presented in Section 2 
against a “do nothing” option.  The chosen methodology is to conduct a simple qualitative assessment 
of the different options, both positive and negative, against the headings identified in CAP1616, 
Appendix E, Table E2: “Guide to expected approach to key analysis for a typical airspace change”. 
This approach has been applied previously in other Airspace Change Proposals of similar 
scale/proportionality that have successfully passed the Stage 2 Gateway and it has been deemed 
compliant both with the spirit of CAP1616 and the Government Green Book. 
 
3.2 The Do-Nothing Option 

This option leaves the airspace as it currently exists (depicted in Figure 8 and Figure 10 below) with 
the SP-1 launch site sitting within Class G airspace.  Although utilisation of D701 Danger Area could 
provide segregation for a portion of the rocket trajectory (where this is permitted), the area around the 
launch site would remain unsegregated.  Without segregation, it is considered that rocket launch could 
not occur due to the risk to other airspace users as rockets will have no means of complying with the 
RoTA, thereby increasing the risk of mid-air collision and, following catastrophic failure or flight 
termination, create a debris hazard to other aircraft.  CAP1616 requires that the Change Sponsor 
assess each option against a baseline; the ‘Do-Nothing’ option provides that baseline, describing the 

D701 B, C & E 
reconfigured 
with sub-division 
of D701F 

Sub-Division 

D701C, E & F 
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existing situation against which to assess the effect of implementing each of the proposed design 
options. 
 

 
Figure 8: Local area airspace in the vicinity of SP-1 site 

 
3.2.1 Local Airspace 

The SP-1 launch site at Scolpaig, North Uist has Benbecula Airport approximately 10 Nautical Miles 
(NM) to the south, Barra beach landing strip 38NM south, the small beach landing strip at Sollas 
approximately 5.5NM to the east and Stornoway Airport approximately 58NM to the north east.  The 
launch site is located between the MoD Hebrides Range Danger Areas D701 and D704 (see Figure 
8).  There is limited General Aviation (GA) activity in the local area with this mainly concentrated during 
the Sollas annual fly-in event during the summer.  Other aviation activity is minimal, comprising 
prominently of scheduled flights to/from Benbecula (circa 67 flights per day during the busier summer 
months), occasional helicopter activity supporting local hotels and fish farms and coastguard, plus 
medical and lighthouse support aircraft.  Military aviation activity in the local area is primarily focused 
on trials and testing of systems on the MOD Hebrides Range D701 and training flights.  The latter 

                                                
7 Details obtained from the single commercial carrier Logan Air during the ACP TDA engagement 3 Feb 
22 [C] 

SP-1 
Launch 
Site 
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increase significantly twice a year for two weeks during the Joint Warrior Exercises and again for the 
biennial ASD/FS and Atlantic Thunder (AT) Exercises (that each occur alternate years).  This increase 
in military activity also escalates the use of Benbecula airport with military support aircraft, although 
these flights predominantly occur several weeks before and after the main exercise periods.   
 
Benbecula airport operates instrument approaches to two main runways namely 06 and 24; an extract 
of the approach charts contained within the AIP is shown at Figure 9. 
 

 

Figure 9: AIP extract depicting main instrument approach charts to Runway 06 and Runway 24 at 
Benbecula 

Information gained during the TDA (ACP-2021-37) engagement process has indicated that rocket 
launch from the SP-1 site at Scolpaig should not impact on flights operating to/from, Barra or Stornoway 
Airports and with potentially only one approach to Benbecula affected; namely visual approach to 
Runway 06. 
 
The airspace to be utilised under this ACP is largely over the ocean and includes very few land areas 
other than in the immediate vicinity of the launch site and a number of small generally uninhabited 
islands. Several of these islands have lighthouses that are serviced by helicopters operating on behalf 
of the Northern Lighthouse Board (NLB).   
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Figure 10: Adjacent airspace in relation to SP-1 launch site including other planned vertical launch 

spaceports 
 

3.2.2 Wider Affected Area 

Considering the airspace further afield, it can be seen that SP-1 activity will mostly affect CAT routing 
on the North Atlantic (NAT) oceanic tracks through the OEPs at 10° west and, potentially8, MOD activity.  
There are also a number of other military sponsored Danger Areas over the North of Scotland that if 
active at the same time as SP-1 could have a blocking effect on CAT over Scotland.  This is potentially 
further exacerbated by the development of other vertical launch Spaceport sites at Sutherland and 
Shetland (see Figure 10). 
 

                                                
8 SP-1 activity and use of D701 or airspace contained therein, will normally be deconflicted from MOD 
activity where possible – details will be contained in the relevant LoA between SP-1, QinetiQ and MOD.  
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The impact of activating D701 has on CAT and the ATM network is well documented and the methods 
used to minimise the impact are contained in the appropriate LoAs and Standard Operating Procedures 
(SOPs) for the MOD Hebrides Range. 
 
The original design of the D701 Danger Area complex was driven by the need to have a flexible modular 
airspace structure extending outwards from the MOD Hebrides Range facility (target and ordinance 
launch pads) that could be activated area by area to accommodate the vast array of different systems 
being tested and trialled on the MOD Hebrides Range.  This design further evolved to replicate the 
main upper air, Air Traffic Service (ATS) routes from the UK and Ireland, where these joined the OEPs 
at 10° west.  This alignment of the area boundaries to the ATS routes accounts for the unusual shape 
of several of the D701 areas.  This alignment enables the most efficient use of the airspace by 
minimising the number of routes and OEPs that would be unavailable when specific D701 areas are 
activated.  This does have the consequential impact of occasionally having greater volumes of airspace 
segregated than is necessary to contain the safety traces of the systems being operated.  It was 
considered the benefits of the alignment far outweighed the loss of usable airspace.   
 
Since the D701 areas were re-designed (2014), the ATS routes have been discontinued and the upper 
airspace is now FRA.  Although this means the criticality of having the boundaries of D701 aligned to 
air routes has been removed, the need to minimise impact on the OEPs remains. In essence, FRA still 
requires aircraft to route through the OEPs for their oceanic track and as such the routes flown under 
FRA are similar to the old ATS routes.  It is understood that at some stage in the future, FRA will be 
introduced to the NAT thereby removing the need for OEPs. 
 
The existing D701 Areas lie within Shanwick Oceanic Area and the Northern Oceanic Transit Area 
(NOTA).  Here the Air Navigation Service Providers (ANSPs), NATS and Irish Aviation Authority (IAA), 
apply flight planning separation criteria to the boundary of the respective D701 Areas when active.  The 
separation criteria applied east of 10° west is the standard 5NM radar separation criteria but once west 
of 10° west, NATS apply non-radar procedural separation of 30NM or 60NM for aircraft that cannot 
comply with the NAT Minimum Navigation Performance Specification (MNPS).  The IAA apply standard 
radar separation criteria for the NOTA.  It is expected that the procedural separation criteria will be 
reduced at some stage in the future with the advent of Automatic Dependant Surveillance–Broadcast 
(ADS-B) capability in the NAT.  This is ongoing work within the International Civil Aviation Organisation 
(ICAO) working groups. 
 
As the D701 Areas are fully integrated into the ASM systems9 used by the UK AMC and ENM, they 
can be activated at relatively short notice with the airspace restrictions being automatically applied 
along with the necessary FBZs that are required for FRA.  These can be activated for a number of 
scenarios dependent upon which D701 areas are activated. This means the available OEPs are known 
for any number of D701 activated areas and any restrictions such as FBZs are quickly applied or, 
conversely removed when the areas are deactivated.  This enables the harmonised and dynamic 
planning of the ATM network in line with the FUA principles. 

                                                
9 The UK AMC, NATS and MOD Hebrides Range use the EUROCONTROL preferred system called 
‘Local and sub-regional airspace management support system’ (LARA) as an airspace management tool. 
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3.3 Options Appraisal 

Table 1, Table 2 and Table 3 detail the appraisal of, respectively, Options 3, 4 & 5 and the ‘Do-Nothing’ baseline option against the high-level 
objectives and assessment criteria laid out in CAP1616, Appendix E, and Table E2.  Over and above the requirement in CAP1616 Appendix E, 
Table E2, an additional row has been added to the table outlining initial safety considerations in brief. The list is not exhaustive and will be 
expanded as required as the options appraisal is matured.   
 

Table 1: Summary of options appraisal for Option 3 

Group Impact Option 3 - New Fillet of Segregated Airspace around Launch Site 
and Utilise D701 

Do-Nothing 

Communities Noise impact 
on health and 
quality of life 

It is recognised that the nature of sounding rocket launch will create noise at 
the time of launch albeit for only a short period of 1-2 minutes.  However, there 
are only a small number of dwellings in the immediate vicinity of the launch site 
so the number of individuals affected will be low.  Furthermore, the launch site 
is restricted to 10 launches per year so it is considered that the noise impact will 
be low. Details of noise profiling can be found in the EIA that has been 
produced as a requirement of the planning process for the SP-1 launch site.  
An extract from the EIA concerning noise modelling can be found at the 
Appendix to this document. 
 
The location of the airspace around the launch site should not cause any 
deviation of the scheduled flights operating to Benbecula or divert any GA or 
helicopter traffic in the local area such that there should not be any noticeable 
difference in local flying activity that would induce noise in areas not normally 
affected by aircraft noise. 

Rocket launch not viable so 
there would be no associated 
increase in noise. 

 Communities  Air Quality With no expected impact on GA or CAT aircraft operating below 7000ft in the 
local area, the air quality associated with this activity will remain unchanged. 
 
It is  anticipated that the air quality in the immediate vicinity of the launch site 
may be affected for a short period (a few seconds) during the actual launch but 
this should quickly disperse and, given the prevailing wind is from the south-
west, be experienced largely over the sea. 

Rocket launch not viable so 
there would be no associated 
impact on air quality. 
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Table 1: Summary of options appraisal for Option 3 

Group Impact Option 3 - New Fillet of Segregated Airspace around Launch Site 
and Utilise D701 

Do-Nothing 

 
It is not anticipated that the air quality for communities would be affected by any 
re-routing of CAT in the upper air caused by activation of D701 or the fillet of 
airspace around the launch site. 

Wider society Greenhouse 
gas emissions 

The nature of sounding rockets, engine design and fuel used will result in 
greenhouse gas emissions, which will vary between different rocket types and 
so is difficult to quantify at this stage.  It is thought that the impact should be 
fairly negligible given the number launches will average at less than one per 
month. 
 
Of probably more significance is the greenhouse gas impact caused by CAT 
having to fly extended track miles to route around the active elements of D701, 
although this only becomes significant for the longer range sounding rockets 
where a large number of D701 areas are used.  It is anticipated that several of 
the sounding rockets will remain within the ‘inner’ D701 areas – areas that do 
not noticeably impact CAT.   

Rocket launch not viable so 
there would be no increase in 
greenhouse gas from any new 
activity.  Furthermore, there 
would be no increase in 
greenhouse gas from existing 
aviation, since civil and military 
pilots would carry on as they 
do now so there would be no 
associated impact on 
greenhouse gas effect. 

Wider society Capacity / 
resilience 

Where a large number of D701 areas are active this could potentially induce a 
capacity issue on the NAT track structure where other adjacent airspace 
reservations are also active.  This can be alleviated by using the same extant 
airspace protocols and ASM procedures in place for D701, for SP-1 operations.  
This would mean certain adjacent Danger Areas not being active at the same 
time as D701.  Moreover, by adhering to the limitations posed on the time of 
day when specific D701 areas are activated, the impact on the ATM network is 
further reduced. 

There would be no change 
from present day. 
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Table 1: Summary of options appraisal for Option 3 

Group Impact Option 3 - New Fillet of Segregated Airspace around Launch Site 
and Utilise D701 

Do-Nothing 

General Aviation Access There may be a very small impact on GA when the airspace around the launch 
site is activated, especially on non-radio fitted aircraft.  It is anticipated that 
access for radio fitted aircraft will be possible during periods where the airspace 
is activated but launches are delayed or awaiting full range clearance.  As is 
current practice for the D701 areas, MOD Hebrides Range staff are able to 
permit aircraft to enter active Danger Areas when considered safe to do so. 
 
Given the extremely light levels of GA activity and the infrequent use of the 
segregated airspace around the launch site, any impact on GA is considered 
negligible. 

There would be no change 
from present day. 
 
 

General Aviation 
/ commercial 
airlines 

Economic 
impact from 
increased 
effective 
capacity 

Not Applicable Not Applicable 

General Aviation 
/ commercial 
airlines 

Fuel burn Activation of the fillet of airspace around the launch site is unlikely to invoke any 
increase in fuel burn for either GA or CAT; however, activation of D701 can 
lead to increase in fuel burn for CAT where they are forced to fly additional 
track miles around active Danger Areas.  This increase in fuel burn can be 
calculated more easily for known combinations of D701 than for a new airspace 
structure such as Option 4. 
 
Extant ASM processes and procedures detailed in current LoAs associated with 
the MOD Hebrides Range, are an important facet in reducing the impact D701 
has on CAT and their subsequent additional fuel burn. In particular, the 
limitations posed on the time of day when certain D701 areas are activated is 
crucial in reducing the impact on the ATM network.  Utilising these same 
procedures and LoAs for rocket launch and use of D701 as proposed under this 
option, means that ‘best practice’ is being followed and consequential impact 
on CAT is minimised. 

Rocket launch would not be 
viable therefore there would 
be no additional use of D701 
so no change to current 
impact activation of D701 has 
on CAT and fuel burn. 
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Table 1: Summary of options appraisal for Option 3 

Group Impact Option 3 - New Fillet of Segregated Airspace around Launch Site 
and Utilise D701 

Do-Nothing 

Commercial 
airlines 

Training costs Not Applicable Not Applicable 

Commercial 
airlines 

Other costs Not Applicable Not Applicable 

Airport /ANSP Infrastructure 
costs 

Not Applicable Not Applicable 

Airport /ANSP Operational 
costs 

The operational cost should be minimal other than the cost of capturing the 
small fillet of airspace around the launch site into the ATC training system and 
any additional training associated with the minor amendments to extant LoAs 
and SOPs.  By using D701 in its current form, the costs to ANSPs remains at 
the lowest possible as ASM processes and procedures remain largely 
unchanged. 
 
A similar argument applies for Benbecula airport where utilisation of existing 
LoAs, modified to include SP-1 and the fillet of airspace around the launch site, 
reduces the cost especially when compared to the creation of a new bespoke 
set of Danger Areas or, to a lesser degree, modification of the existing D701 
areas. 

No change to current ways of 
working. 

Airport /ANSP Deployment 
costs 

The deployment cost should be minimal other than the cost of introducing the 
small fillet of airspace around the launch site into the ATC and ASM systems 
and applying a new FBZs where appropriate. Other costs would include making 
minor amendments to extant LoAs and SOPs and minor amendments to 
aeronautical charts including two new Aeronautical Data Quality (ADQ) points 
to be validated for the airspace fillet.  
 
Using D701 in its current form means the costs to ANSPs remains at the lowest 
possible as there would be no requirement to: 

 Introduce new additional reporting points. 

No change to current ways of 
working. 



 

QINETIQ/23/00010     Page 27 of 75 
QinetiQ Proprietary 

Table 1: Summary of options appraisal for Option 3 

Group Impact Option 3 - New Fillet of Segregated Airspace around Launch Site 
and Utilise D701 

Do-Nothing 

 Make large changes to ATC and MOD Hebrides Range systems 
mapping. 

 Introduce wholly new LoAs, ASM processes or procedures (and 
associated training costs). 

 
A similar argument applies for Benbecula airport where utilisation of existing 
LoAs, modified to include SP-1 and the fillet of airspace around the launch site, 
reduces the cost especially when compared to the creation of a new bespoke 
set of Danger Areas or, to a lesser degree, modification of the existing D701 
areas. 

Safety 
Considerations 
(not exhaustive 
list) 

 Pilots may be unaware of the activation of the fillet of airspace around the 
launch site and inadvertently infringe the airspace – in particular non-radio fitted 
aircraft operating to beach landing sites. 
 
 

It would be unsafe to conduct 
rocket launch so there would 
be no additional safety 
considerations.  

Table 1: Summary of options appraisal for Option 3 
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Table 2: Summary of options appraisal for Option 4 

Group Impact Option 4 - Construct New Bespoke Segregated Airspace Blocks 
from Launch Site 

Do-Nothing 

Communities Noise impact 
on health and 
quality of life 

It is recognised that the nature of sounding rocket launch will create noise at 
the time of launch albeit for only a short period of 1-2 minutes.  However, there 
are only a small number of dwellings in the immediate vicinity of the launch site 
so the number of individuals affected will be low.  Furthermore, the launch site 
is restricted to 10 launches per year so it is considered that the noise impact will 
be low. Details of noise profiling can be found in the EIA that has been 
produced as a requirement of the planning process for the SP-1 launch site.  
An extract from the EIA concerning noise modelling can be found at the 
Appendix to this document. 
 
The location of the airspace around the launch site should not cause any 
deviation of the scheduled flights operating to Benbecula or divert any GA or 
helicopter traffic in the local area such that there should not be any noticeable 
difference in local flying activity that would induce noise in areas not normally 
affected by aircraft noise. 

Rocket launch not viable so 
there would be no associated 
increase in noise. 

 Communities  Air Quality With no expected impact on GA or CAT aircraft operating below 7000ft in the 
local area, the air quality associated with this activity will remain unchanged. 
 
It is  anticipated that the air quality in the immediate vicinity of the launch site 
may be affected for a short period (a few seconds) during the actual launch but 
this should quickly disperse and, given the prevailing wind is from the south-
west, be experienced largely over the sea. 
 
It is not anticipated that the air quality for communities would be affected by any 
re-routing of CAT in the upper air caused by activation of any new bespoke 
airspace design including the fillet of airspace around the launch site. 

Rocket launch not viable so 
there would be no associated 
impact on air quality. 

Wider society Greenhouse 
gas emissions 

The nature of sounding rockets, engine design and fuel used will result in 
greenhouse gas emissions, which will vary between different rocket types and 
so is difficult to quantify at this stage.  It is thought that the impact should be 
fairly negligible given the number launches will average at less than one per 
month. 

Rocket launch not viable so 
there would be no increase in 
greenhouse gas from any new 
activity.  Furthermore, there 
would be no increase in 
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Table 2: Summary of options appraisal for Option 4 

Group Impact Option 4 - Construct New Bespoke Segregated Airspace Blocks 
from Launch Site 

Do-Nothing 

 
Of probably more significance is the greenhouse gas impact caused by CAT 
having to fly extended track miles to route around the active elements of the 
new bespoke airspace structure although this only becomes significant for the 
longer range sounding rockets where a large number of bespoke areas are 
used. The new bespoke areas should be designed such that for the shorter 
range sounding rockets the subsequent areas activated over the sea have 
minimal impact on CAT. 

greenhouse gas from existing 
aviation, since civil and military 
pilots would carry on as they 
do now so there would be no 
associated impact on 
greenhouse gas effect. 

Wider society Capacity / 
resilience 

Where a large number of areas in both domestic and oceanic airspace are 
active this could potentially induce a capacity issue on the NAT track structure 
where other adjacent airspace reservations are also active.  New bespoke 
airspace protocols would have to be agreed to minimise any such impact on 
capacity. 

There would be no change 
from present day. 

General Aviation Access There may be a very small impact on GA when the airspace around the launch 
site is activated, especially on non-radio fitted aircraft.  It is anticipated that 
access for radio fitted aircraft will be possible during periods where the airspace 
is activated but launches are delayed or awaiting full range clearance.  It is 
anticipated that MOD Hebrides Range staff should be able to permit aircraft to 
enter active Danger Areas when considered safe to do so. 
 
Given the extremely light levels of GA activity and the infrequent use of the 
segregated airspace around the launch site; any impact on GA is therefore 
considered negligible. 

There would be no change 
from present day. 
 
 

General Aviation 
/ commercial 
airlines 

Economic 
impact from 
increased 
effective 
capacity 

Not Applicable Not Applicable 
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Table 2: Summary of options appraisal for Option 4 

Group Impact Option 4 - Construct New Bespoke Segregated Airspace Blocks 
from Launch Site 

Do-Nothing 

General Aviation 
/ commercial 
airlines 

Fuel burn Activation of the fillet of airspace around the launch site is unlikely to invoke any 
increase in fuel burn for either GA or CAT; however, activation of large volumes 
of airspace to the west of the Outer Hebrides can lead to increase in fuel burn 
for CAT where they are forced to fly additional track miles around active Danger 
Areas.  This increase in fuel burn is unknown for any new bespoke modular 
airspace design and several different scenarios would need to be modelled to 
understand the full impact. 
 
New ASM processes and procedures detailed in LoAs associated with the new 
airspace would have to be developed with a view on minimising the impact on 
the ATM network, and consequent increasing in fuel burn) while balancing 
against the operational requirements of the Spaceport. 

Rocket launch would not be 
viable therefore there would 
be no additional use of D701 
so no change to current 
impact activation of D701 has 
on CAT and fuel burn. 

Commercial 
airlines 

Training costs It is understood that airlines already have a training requirement (and 
associated cost) to fly in the NAT oceanic regions.  It is not known if a new 
bespoke set of Danger Areas were created, whether this training would be 
impacted such that there is additional cost to the airlines. 

NAT training costs already 
exist, these would remain 
unchanged. 

Commercial 
airlines 

Other costs Not Applicable Not Applicable 

Airport /ANSP Infrastructure 
costs 

Not Applicable Not Applicable 

Airport /ANSP Operational 
costs 

Operational costs will increase when associated with ongoing training and 
currency that will become more complex through the introduction of two similar 
airspace structures in the same volume of airspace but managed in a different 
manner using separate ASM process and SOPs for each.  
 
A similar argument applies for Benbecula airport where ongoing training and 
currency is more complex thereby costs increase. 

No change to current ways of 
working. 
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Table 2: Summary of options appraisal for Option 4 

Group Impact Option 4 - Construct New Bespoke Segregated Airspace Blocks 
from Launch Site 

Do-Nothing 

Airport /ANSP Deployment 
costs 

The deployment costs for this option would be the most significant of the three 
airspace options presented.  New ASM processes and procedures would have 
to be developed, negotiated and implemented for the new airspace along with 
associated LoAs and SOPs.  Furthermore, all ATC, ASM and MOD Hebrides 
Range systems would need significant updates to reflect the new airspace 
structure that would have to be made clearly distinguishable from the existing 
D701 areas.  The following additional costs would also be applicable: 

 The requirement for 5 Letter Name Codes (5LNCs) being reserved 
with International Codes And Route Designators (ICARD) (new 
reporting points) that allows circumnavigation of the new airspace 
areas when activated. 

 Creating new FBZs for a number of different combinations of areas 
activated. 

 Validating all reference points in the new structure to ensure ADQ 
standards are met. 

 Special instructions and associated training costs for ANSP and MOD 
Hebrides Range staff 

 Integration of new areas into LARA and automated flight planning 
systems. 

 Major update to aeronautical and maritime charts. 
 
HIAL (operating Benbecula) would also see an increase in deployment costs 
compared to Options 3 and 5 through the development of new LoAs and SOPs 
pertaining solely to SP-1 and activation of the new bespoke areas – new 
agreements regarding access to the areas would need to be established for 
CAT and Cat A flights. 

No change to current ways of 
working. 
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Table 2: Summary of options appraisal for Option 4 

Group Impact Option 4 - Construct New Bespoke Segregated Airspace Blocks 
from Launch Site 

Do-Nothing 

Safety 
Considerations 
(not exhaustive 
list) 

 Pilots may be unaware of the activation of the fillet of airspace around the 
launch site and inadvertently infringe the airspace – in particular non-radio fitted 
aircraft operating to beach landing sites. 
 
The new areas could be confused with D701 leading to errors in the flight 
planning management processes or confusion by pilots. 
 
MOD Hebrides Range and ATC staff become confused with operating different 
but similar areas under different but similar ASM arrangements and LoAs. 
 
Airspace charts become cluttered and are difficult to read with two sets of 
different Danger Areas overlaid. 
 
Simultaneous activation of both the bespoke SP-1 areas and D701 causes 
confusion to MOD Hebrides Range, ATC and aircrew leading to errors that 
could have safety impact. 
 

It would be unsafe to conduct 
rocket launch so there would 
be no additional safety 
considerations.  

Table 2: Summary of options appraisal for Option 4 

  



 

QINETIQ/23/00010     Page 33 of 75 
QinetiQ Proprietary 

Table 3: Summary of options appraisal for Option 5 

Group Impact Option 5 - Use in Conjunction with Option 3 Adding Sub-division of 
D701C, E, & F or reconfiguration of D701 

Do-Nothing 

Communities Noise impact 
on health and 
quality of life 

It is recognised that the nature of sounding rocket launch will create noise at 
the time of launch albeit for only a short period of 1-2 minutes.  However, there 
are only a small number of dwellings in the immediate vicinity of the launch site 
so the number of individuals affected will be low.  Furthermore, the launch site 
is restricted to 10 launches per year so it is considered that the noise impact will 
be low. Details of noise profiling can be found in the EIA that has been 
produced as a requirement of the planning process for the SP-1 launch site.  
An extract from the EIA concerning noise modelling can be found at the 
Appendix to this document. 
 
The location of the airspace around the launch site should not cause any 
deviation of the scheduled flights operating to Benbecula or divert any GA or 
helicopter traffic in the local area such that there should not be any noticeable 
difference in local flying activity that would induce noise in areas not normally 
affected by aircraft noise. 

Rocket launch not viable so 
there would be no associated 
increase in noise. 

 Communities  Air Quality With no expected impact on GA or CAT aircraft operating below 7000ft in the 
local area, the air quality associated with this activity will remain unchanged. 
 
It is  anticipated that the air quality in the immediate vicinity of the launch site 
may be affected for a short period (a few seconds) during the actual launch but 
this should quickly disperse and, given the prevailing wind is from the south-
west, be experienced largely over the sea. 
 
It is not anticipated that the air quality for communities would be affected by any 
re-routing of CAT in the upper air caused by activation of D701 or the fillet of 
airspace around the launch site. 

Rocket launch not viable so 
there would be no associated 
impact on air quality. 

Wider society Greenhouse 
gas emissions 

The nature of sounding rockets, engine design and fuel used will result in 
greenhouse gas emissions, which will vary between different rocket types and 
so is difficult to quantify at this stage.  It is thought that the impact should be 
fairly negligible given the number launches will average at less than one per 
month. 

Rocket launch not viable so 
there would be no increase in 
greenhouse gas from any new 
activity.  Furthermore, there 
would be no increase in 
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Table 3: Summary of options appraisal for Option 5 

Group Impact Option 5 - Use in Conjunction with Option 3 Adding Sub-division of 
D701C, E, & F or reconfiguration of D701 

Do-Nothing 

Of probably more significance is the greenhouse gas impact caused by CAT 
having to fly extended track miles to route around the active elements of D701 
although this only becomes significant for the longer range sounding rockets 
where a large number of D701 areas are used.  It is anticipated that several of 
the sounding rockets will remain within the ‘inner’ D701 areas – areas that do 
not noticeably impact CAT.   

greenhouse gas from existing 
aviation, since civil and military 
pilots would carry on as they 
do now so there would be no 
associated impact on 
greenhouse gas effect. 

Wider society Capacity / 
resilience 

 Where a large number of D701 areas are active this could potentially induce a 
capacity issue on the NAT track structure where other adjacent airspace 
reservations are also active.  This can be alleviated by using the same extant 
airspace protocols and ASM procedures in place for D701, for SP-1 operations.  
This would mean certain adjacent Danger Areas not being active at the same 
time as D701.  Moreover, by adhering to the limitations posed on the time of 
day when specific D701 areas are activated, the impact on the ATM network is 
further reduced.  Furthermore, by adding sub-divisions in D701 may cause less 
deviations for CAT and thus reduce the impact this has on capacity when 
compared to Option 3. 

There would be no change 
from present day. 

General Aviation Access There may be a very small impact on GA when the airspace around the launch 
site is activated, especially on non-radio fitted aircraft.  It is anticipated that 
access for radio fitted aircraft will be possible during periods where the airspace 
is activated but launches are delayed or awaiting full range clearance.  As is 
current practice for the D701 areas, MOD Hebrides Range staff are able to 
permit aircraft to enter active Danger Areas when considered safe to do so. 
 
Given the extremely light levels of GA activity and the infrequent use of the 
segregated airspace around the launch site, any impact on GA is considered 
negligible. 

There would be no change 
from present day. 
 
 

General Aviation 
/ commercial 
airlines 

Economic 
impact from 
increased 
effective 
capacity 

Not Applicable Not Applicable 
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Table 3: Summary of options appraisal for Option 5 

Group Impact Option 5 - Use in Conjunction with Option 3 Adding Sub-division of 
D701C, E, & F or reconfiguration of D701 

Do-Nothing 

General Aviation 
/ commercial 
airlines 

Fuel burn Activation of the fillet of airspace around the launch site is unlikely to invoke any 
increase in fuel burn for either GA or CAT; however, activation of D701 can 
lead to increase in fuel burn for CAT where they are forced to fly additional 
track miles around active Danger Areas. This increase in fuel burn can be 
calculated more easily for known combinations of D701 than for a new airspace 
structure such as Option 4. 
 
Extant ASM processes and procedures detailed in current LoAs associated with 
the MOD Hebrides Range, are an important facet in reducing the impact D701 
has on CAT and their subsequent additional fuel burn.  In particular the 
limitations posed on the time of day when certain D701 areas are activated is 
crucial in reduce the impact on the ATM network.  By utilising these same 
procedures and LoAs for rocket launch and use of D701 as proposed under this 
option, means ‘best practice’ is being followed and consequential impact on 
CAT is minimised.  Furthermore, by adding sub-divisions in D701 may cause 
less deviations for CAT and thus reduce the impact this has on fuel burn when 
compared to Option 3.  

Rocket launch would not be 
viable therefore there would 
be no additional use of D701 
so no change to current 
impact activation of D701 has 
on CAT and fuel burn. 

Commercial 
airlines 

Training costs Not Applicable Not Applicable 

Commercial 
airlines 

Other costs Not Applicable Not Applicable 

Airport /ANSP Infrastructure 
costs 

Not Applicable Not Applicable 
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Table 3: Summary of options appraisal for Option 5 

Group Impact Option 5 - Use in Conjunction with Option 3 Adding Sub-division of 
D701C, E, & F or reconfiguration of D701 

Do-Nothing 

Airport /ANSP Operational 
costs 

The operational cost should be less than for Option 4 but greater that for Option 
3. Costs will include training related to the new fillet of airspace and 
reconfiguration of D701 areas, and associated amendments to extant LoAs and 
SOPs.   
 
 

No change to current ways of 
working. 

Airport /ANSP Deployment 
costs 

The deployment cost should be less than for Option 4 but greater than for 
Option 3.  The new fillet of airspace and reconfiguration of D701 will need to be 
integrated into the ATC, MOD Hebrides Range and ASM systems.  
 
Depending upon what the final design for any reconfiguration of D701 looks like 
there may be a requirement for the following: 

 Validating all reference points in the new structure to ensure ADQ 
standards are met. 

 Special instructions and associated training costs for ANSP and MOD 
Hebrides Range staff. 

 Integration of new areas into LARA and automated flight planning 
systems. 

 Minor amendment to aeronautical and maritime charts. 

 Amend current LoAs, ASM processes or procedures (with associated 
training costs). 

 
A similar argument applies for Benbecula airport where utilisation of existing 
LoAs, modified to include SP-1 and the fillet of airspace around the launch site, 
reduces the cost especially when compared to the creation of a new bespoke 
set of Danger Areas  

No change to current ways of 
working. 



 

QINETIQ/23/00010     Page 37 of 75 
QinetiQ Proprietary 

Table 3: Summary of options appraisal for Option 5 

Group Impact Option 5 - Use in Conjunction with Option 3 Adding Sub-division of 
D701C, E, & F or reconfiguration of D701 

Do-Nothing 

Safety 
Considerations 
(not exhaustive 
list) 

 Pilots may be unaware of the activation of the fillet of airspace around the 
launch site and inadvertently infringe the airspace – in particular non-radio fitted 
aircraft operating to beach landing sites. 
New nomenclature for reconfiguration/sub-divisions could cause confusion for 
pilots, MOD Hebrides Range staff and ANSPs who are very familiar with 
existing taxonomy.  
 

It would be unsafe to conduct 
rocket launch so there would 
be no additional safety 
considerations.  

Table 3 Summary of options appraisal for Option 5 
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3.4 Conclusion of Options Appraisal Summary 

3.4.1 Option 3 – The Preferred Option 

Option 3 is considered the preferred option for the following reasons: 

 It meets the SoN; 

 It meets the majority of the DPs and those it doesn’t meet are partially met; 

 It is the least costly option; 

 It is the simplest to understand and implement; and, 

 It is considered the safest option. 
 
It is recognised that this option will, on occasions, result in more airspace being used than is absolutely 
necessary to contain the safety trace of the sounding rocket.  However, this is not unusual when 
testing/operating embryonic systems within a modular airspace structure.  It is considered that the 
benefits of utilising an existing airspace structure and associated operating procedures and processes, 
far outweigh the reduction in overall airspace the other two options may make available.  This is 
particularly pertinent when considering the limited use of the airspace (10 launches per year that 
probably equates to less than four airspace activations (accounting for contingency days) per month).  
Through careful planning and adoption of best practice currently in operation at the MOD Hebrides 
Range, the impact of these contingency days can be greatly reduced (as demonstrated in the ASD/FS 
exercises).  Furthermore, the current airspace structure is well known to MOD Hebrides Range and 
ANSP staffs alike and is already fully integrated into the UK AMC and ENM ASM and flight planning 
systems (including LARA) – these will only require minor modifications to include the fillet of airspace 
around the launch site and rocket launch operations.   
 
Option 3 is considered the least costly options due to the following: 
 

 There is no requirement for 5LNCs being reserved with ICARD (new reporting points) to allow 
circumnavigation the new airspace structure as these are already in place and feature in 
existing flight planning system; so no updates10 required; 

 FBZs are already in place other than for the small airspace ‘fillet’; 

 Only two reference points (associated with the ‘fillet’) will need to be ADQ validated; 

 Special instructions and associated training costs for ANSP and MOD Hebrides Range staff 
will be less than those for the other two options where significant airspace changes are made; 

 Only the small ‘fillet’ will require integrating into LARA as all other areas already exist; 

 ATC and MOD Hebrides Range system mapping will only require minor modifications to 
include the airspace ‘fillet’; 

 Only aeronautical charts will require a minor update (maritime charts will not require any 
amendment); and, 

 It should be possible to make minor amendments to current LoAs, ASM processes or 
procedures rather than producing new standalone documents. 

                                                
10 It is recognised that the new ‘fillet’ of airspace will need to be included in an update to systems but the 
change is very small in comparison with other options. 
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This option is considered the safest based on the fact it induces the minimum of change and adds little 
additional complexity to the existing airspace structure, unlike Option 4 and, to a lesser degree, Option 
5.  
 
3.4.2 Option 5 – An Alternative to the Preferred Option 

Option 5 retains the external boundaries of D701 thereby removing the requirement for new additional 
reporting points and FBZs (other than around the airspace fillet).  Furthermore, this option could use 
extant ASM processes and procedures, LoAs and other orders/instructions with minor modifications. 
 
The main benefit of this option would be to reduce the overall volume of airspace that would need to 
be activated to contain the hazards associated with sub-orbital rocket launch; however, this reduction 
in volume of airspace needs to be balanced against expected use of available airspace when 
considering the number of launches each year and expected activation of airspace. 
 
There will be a greater operational cost associated with this option compared to Option 3 although, this 
cost should be lower than for Option 4.  Cost will include: 
 

 Additional FBZs around the new airspace fillet; 

 Several new reference points that determine the origin of each new line drawn to subdivide or 
reconfigure D701 will need to be ADQ validated; 

 Special instructions and associated training costs for ANSP and MOD Hebrides Range staff 
are increased slightly when compared with Option 3; however, these will be limited if extant 
ASM processes and procedures are utilised and amended to include SP-1 activities; 

 Minor changes to LARA; 

 Minor changes and updates to ATC and MOD Hebrides Range systems mapping; and, 

 Minor updates to aeronautical and maritime charts. 
 
3.4.3 Option 4 – Least Preferred Option 
 
Option 4 introduces an extremely complex airspace structure due to the presence of the existing D701 
areas and there is concern the two could easily be confused as they are managed by the same 
organisations (MOD Hebrides Range staff and ANSPs).  This would be particularly pertinent where 
new standalone ASM processes and procedures are developed and are operated in conjunction with 
existing procedures.  Furthermore, both aeronautical and maritime charts would become complex; 
similarly the radar maps used by MOD Hebrides Range and ATC staff would be multifaceted. 
 
This option is also considered the most costly due to the number and magnitude of the changes that 
would have to be made: 
 

 Requirement for 5LNCs being reserved with ICARD (new reporting points) to allow 
circumnavigation of the new airspace structure; 

 Introduction of a number FBZs around the new airspace structure depending upon which 
elements are activated; 
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 All new reference points for the origin of each line associated with this modular structure will 
need to be ADQ validated; 

 Special instructions and associated training costs for ANSP and MOD Hebrides Range staff 
are increased significantly when compared against the other two options due to the size of the 
airspace change and associated standalone new ASM processes and procedures; 

 Major update to LARA; 

 Significant updates to ATC and MOD Hebrides Range systems mapping; 

 Significant updates to aeronautical and maritime charts; and, 

 Development and agreement of wholly new LoAs along with the development of SP-1 specific 
ASM processes and procedures including orders/instructions to MOD Hebrides Range and 
ATC staff. 

 
3.4.4 Cost Benefit Analysis of Reduced Airspace Volume 

While considering the benefits of reducing the overall volume of airspace used by either designing a 
wholly new bespoke modular airspace structure (Option 4) or, modifying the existing D701 areas 
(Option 5), the following factors should be taken into account: 
 

 Usage of the airspace (how often will it be activated and for how long); 

 Timings – what time of day the airspace is to be activated; 

 What proportion of sounding rockets will be contained within the inner areas (as created by 
sub-divisions in Option 5) and what proportion will be medium/long range; 

 Assessment on the ‘usability’ of any extra airspace made available by sub-divisions or a 
bespoke solution with regard to CAT routing through OEPs; and, 

 A rough order of magnitude of costs associated with significant updates to MOD Hebrides 
Range and ATC radar mapping systems, aeronautical and navigation charts; the design of new 
ASM procedures, LoAs; and associated training costs. 
 

3.4.4.1 Discussion 

At this stage of the ACP process a quantitative assessment is not considered proportional especially 
as elements of the data are not yet known and it is acknowledged that further research is required to 
ascertain potentially affected traffic flows on the NAT.  It has been established that the maximum 
number of launches is limited to 10 per year and it is recognised that there will be spare days.  However, 
it is unclear how many spare days will be needed or how the exact ASM procedures will operate.  It is 
anticipated that a worst case scenario is where the airspace is activated for a period (in the region of 
2-3 hours) and the launch does not occur.  A spare day would be utilised and the airspace activated a 
second time and possibly a third should the second launch not be successful.  Given the resource 
involved – availability of the MOD Hebrides Range (regardless of Option selected) – it is considered 
highly unlikely there will be more than two spare days.  This means in any year a worst case scenario 
could mean 30 activations of the airspace, although this is highly improbable based on MOD Hebrides 
Range experience of similar operations and it is probably more realistic to state the worst case scenario 
is in the region of 20 airspace activations in a year. 
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Considering 20 airspace activations, the majority will be planned to occur post 1300 Coordinated 
Universal Time (UTC), to minimise11 the impact on the ATM network, with some launches potentially 
occurring later, circa 1500UTC.  Furthermore, it may be assumed that 50% of the sounding rockets will 
be long range such that any sub-divisions will become ineffective.  This means the number of occasions 
the airspace is activated where sub-divisions or bespoke solution provides benefit, is reduced to less 
than 10 occasions per year.  When this is factored against the frequency the NAT tracks are planned 
through   D701 (driven by the position of the jet stream), the times this number of airspace activations 
actually impacts on CAT is further reduced, especially when the timing of the launch is then factored 
in. 
 
The cost associated with significant updates to MOD Hebrides Range and ATC radar mapping 
systems, aeronautical and navigation charts; the design of new ASM procedures, LoAs; and associated 
training is not known; however, it is not thought to be inconsequential especially for Option 4.  These 
costs (once evaluated) will need to be balanced against the potential airspace use and number of 
occasions, when all factors are considered, the airspace has an impact on CAT.  This evaluation will 
be conducted in later stages of this ACP. 
 
3.5 Evidence to be Collected for Options Appraisal (Phase II) Full 

The Sponsor will collect or firm up the following information to inform the next phase of the Options 
Appraisal: 
 

 Using one or two different exemplar sounding rocket profiles, ascertain the likely areas of use 
for each individual option, then test these areas against worst case12 NAT traffic flows for 
different times of day (probably a two-hour period prior to 1300 UTC and a two-hour period 
after). 

 Evaluate the extra track miles flown by the number of CAT aircraft affected and calculate the 
approximate additional fuel burn and corresponding CO2 emissions against each option.  

 Ascertain how frequently, in an annual period, the Jet stream favours the NAT tracks to route 
over the D701 areas compared to over Ireland or South-west Approaches.  

 Ascertain a rough order of magnitude of the costs associated with significant updates to MOD 
Hebrides Range and ATC radar mapping systems, aeronautical and navigation charts; the 
design of new ASM procedures, LoAs; and associated training. 

 
3.6 10 Year Forecast 

It is extremely difficult to predict at this juncture the demand for the Spaceport over the next 10 years. 
It is anticipated that the first two to three years will see fewer annual launches (maybe 6 during the first 

                                                
11 Utilising knowledge gained operating the MOD Hebrides Range and NATS traffic ‘heat maps’; NAT 
traffic reaches a peak between 0300-0700UTC and 1000-1300UTC with traffic numbers diminishing 
significantly after 1500UTC. 

12 The worst case will be assumed as when the jet stream dictates that the west bound transatlantic air 
traffic flow will pass over Scotland on a ‘north about’ track system based on 2019 traffic levels. 



 

QINETIQ/23/00010
 
 
 
 
 Page 42 of 75 

QinetiQ Proprietary 

year and 8 in the second year) with a gradual build-up to 10 thereafter.  The market remains too 
immature to forecast the requirement beyond this early period. 
 
It is thought that demand for passengers and cargo flying to Benbecula will increase with the advent of 
the Spaceport, as personnel transit to/from the mainland and rocket equipment/support items are 
brought in.  Local businesses (hotels and shops) should also benefit from the increase in personnel 
living on the islands, this will also increase supply chains. There may be a slight increase in helicopter 
support traffic where these are needed to recover any elements of the sounding rockets, although the 
details remain imprecise at this stage. 
 
Transatlantic traffic levels continue to increase post COVID pandemic but are still some way below 
2019 levels.  It was initially anticipated (by EUROCONTROL) that traffic levels would recover quickly 
post pandemic with an upsurge in 2022 and 2023.  However, these predictions have recently been 
reviewed and their forecasts now suggest that a return to 2019 traffic levels may not be seen for several 
years due to the global economic turndown as a result of the war in the Ukraine and other factors.  The 
most optimistic prediction by EUROCONTROL (see Figure 11) is an increase on 2019 traffic levels of 
18% by 2028; their ‘Base’ prediction is an 8% increase and their ‘Low’ prediction -5% on 2019 levels.  
Actual growth for 2022 (see Figure 12) has been somewhere between the Low and Base levels.  Based 
on this simple analysis, it is suggested that traffic growth in the NAT region will only exceed 2019 levels 
towards the end of the 10 year period.  It is therefore reasonable to argue that when determining the 
impact each airspace option has on the NAT traffic, using 2019 traffic levels will provide a sensible 
baseline. 
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Figure 11: Flight forecast to 2028 and scenario description table (Source: EUROCONTROL 2022).  

 

 
 

 
 

Figure 12: EUROCONTROL traffic trends 2022 (Source: EUROCONTROL 2022)  
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3.7 Assessment of Noise Impact and High Level Assessment of Other Costs and Benefits for Each Airspace Design Option  

CAP 1616 requires the Sponsor to provide an indication of the likely noise impact for each design and a high level assessment of other costs and 
benefits.  With regard to the noise impact, this will be the same for all three airspace options presented as, regardless of the airspace option, the 
noise created by a rocket launch will not be changed – full details of noise assessment is contained at the Appendix to this document and at 
Reference D.  A summary of the Sponsor’s initial assessment is found in Table 4 below:   
 

Table 4 – Summary of likely noise impact and high level assessment of other costs and benefits 

Design 
Option 

Likely Noise 
Impact 

Other Costs and Benefits 

Do-
Nothing 
Option 

No additional noise 
by current airspace 
users as there would 
be no change. 
Rocket launch not 
viable so no 
increase in noise. 

No change to the current status quo so no additional costs or benefits.  As rocket launch would be 
unviable, the expected economic benefits SP-1 is expected to bring to the local and adjacent communities 
and economies, as well as the UK as a whole, will not be realised.  

Option 3 Increase in noise for 
the local community 
for short periods 
(thought to be in the 
region of 43 seconds 
to 120 seconds at 
time of rocket 
launch). This will be 
limited to 10 
launches per year. 

Air Quality: May be affected in the immediate vicinity of the launch site for a short period (a few seconds) 
during the actual launch; otherwise unaffected. 
 
Greenhouse Gas: Rocket engines will have a negative Greenhouse gas effect as will CAT flying extended 
track miles to route around the active elements of D701, in particular for long range rockets. 
   
Capacity/resilience: A large proportion of D701 areas being active at the same time as other adjacent 
airspace reservations may impact on NAT capacity – this risk is reduced through extant D701 protocols. 
 
Access: Impact likely to be negligible as GA levels are extremely low in this area.  SOPs for the MOD 
Hebrides Range would apply to the fillet of airspace around SP-1 thereby enabling access to the active DA 
when safe to do so. 
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Fuel burn: There is likely to be an increase in fuel burn on those occasions where CAT have to fly 
extended track miles around the active D701 areas – this will be mitigated through extant ASM processes 
and agreements affecting the timings when the areas can be activated. 
 
Airport/ANSP operational costs: Minimal other than the cost of capturing the small fillet of airspace around 
the launch site into the ATC training system and any additional training associated with the minor 
amendments to extant LoAs and SOPs.  By using D701 in its current form means the costs to ANSPs 
remains at the lowest possible as ASM processes and procedures remain largely unchanged. 
 
Airport/ANSP deployment costs: Minimal other than the cost of introducing the small fillet of airspace 
around the launch site into the ATC and ASM systems and applying a new FBZ where appropriate. Other 
costs would include making minor amendments to extant LoAs and SOPs. 
 

Option 4 Increase in noise for 
the local community 
for short periods 
(thought to be in the 
region of 43 seconds 
to 120 seconds at 
time of rocket 
launch).  This will be 
limited to 10 
launches per year. 

Air Quality: May be affected in the immediate vicinity of the launch site for a short period (a few seconds) 
during the actual launch; otherwise unaffected. 
 
Greenhouse Gas: Rocket engines will have a negative Greenhouse gas effect as will CAT flying extended 
track miles to route around the active elements of the bespoke airspace structure, in particular for long 
range rockets. The effect may be less than for Option 3 where it can be demonstrated using ‘inner areas’ 
(in particular for shorter range rockets) enables CAT to route more efficiently. 
 
Capacity/resilience: Where a large number of segregated airspace blocks is active simultaneously with 
adjacent airspace reservations, capacity on the NAT could be impacted – new protocols would need to be 
agreed. 
 
Access: Impact likely to be negligible as GA levels are extremely low in this area.  New SOPs would need 
to be developed that could be applied to the new bespoke airspace structure to enable access when safe 
to do so. 
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Fuel burn: There is likely to be an increase in fuel burn on those occasions where CAT have to fly extend 
track miles around the active bespoke areas – new ASM processes and agreements will have to be 
developed to help mitigate this risk. 
 
Operational costs: increased cost associated with ongoing training and currency that will become more 
complex through the introduction of two similar airspace structures in the same volume of airspace but 
managed in a different manner using separate operating procedures for each. 
 
Deployment costs: Most significant of the three airspace options presented.  New operating procedures 
would have to be developed with associated LoAs and SOPs.  ATC, ASM and MOD Hebrides Range 
systems would need significant updates to reflect the new airspace structure. Moreover, there is a 
requirement for new reporting points, FBZs and ADQ validation of reference points, incurring further cost.    

Option 5 Increase in noise for 
the local community 
for short periods 
(thought to be in the 
region of 43 seconds 
to 120 seconds at 
time of rocket 
launch). This will be 
limited to 10 
launches per year. 

Air Quality: May be affected in the immediate vicinity of the launch site for a short period (a few seconds) 
during the actual launch; otherwise unaffected.  
 
Greenhouse Gas: Rocket engines will have a negative Greenhouse gas effect as will CAT flying extended 
track miles to route around the active elements of D701, in particular for long range rockets.  The effect 
may be less than for Option 3 where it can be demonstrated any sub-divisions of D701 (in particular for 
shorter range rockets) enable CAT to route more efficiently.  
 
Where a large number of D701 areas are active concurrent to adjacent reserved airspace, this could 
potentially induce a capacity issue on the NAT track structure.  Current airspace protocols in place for 
D701 help reduce this risk, which could be further reduced through the use of sub-divisions of D701 or 
reconfiguration. 
 
Access: Likely to be negligible as GA levels are extremely low in this area.  SOPs for the MOD Hebrides 
Range would apply to the fillet of airspace around SP-1 thereby enabling access when safe to do so. 
 
Fuel burn: There is likely to be an increase in fuel burn on those occasions where CAT have to fly 
extended track miles around the active D701 areas – this will be mitigated through extant ASM processes 
and agreements affecting the timings when the areas can be activated. 
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Operational cost: Costs will include training related to the new fillet of airspace and reconfiguration of D701 
areas, and associated amendments to extant LoAs and SOPs.   
 
Deployment costs: ATC, ASM and MOD Hebrides Range systems would need significant updates to reflect 
the new airspace structure.  This option may need additional reporting points, FBZs and ADQ validation of 
reference points.  Current LoAs, operating procedures (with associated training costs) would need 
modifying to reflect airspace changes. 

 

Table 4: Summary of likely noise impact and high level assessment of other costs and benefits.
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3.8 Noise Modelling Requirement 

CAP 1616 requires the Sponsor to confirm the minimum noise modelling category that is to be applied 
to the airspace change.  While considering the category the Sponsor will defer to the EIA extract 
regarding noise modelling at the Appendix to this document, (see paragraph 19.9 ‘Assessment of likely 
significant effects’ and attached ‘technical appendix’ for noise modelling and Reference D).  Unlike 
other airspace changes where noise is associated with aircraft and their flight profiles (which can be 
modified or influenced by the airspace design), this is not the case for rocket launch.  Rockets create 
noise as they are launched13 and the initial launch profile is predominantly in the vertical plane then, 
as the rocket gains altitude, along a trajectory14 line over the sea.  However, by the time the rocket 
begins its transit along a trajectory line it is at such a high altitude that the noise becomes insignificant 
to personnel living in the vicinity of the launch site.  It is therefore argued that the trajectory of a rocket 
over the sea does not influence the noise encountered at the launch site – this will be constant for any 
trajectory. Hence the airspace design has no impact on the noise created by rockets and potential 
nuisance to local populace; this can only be influenced by operational conditions (time of day/night) 
and environmental conditions (wind effect on blowing noise away).  It is therefore argued that other 
than the EIA, there is no requirement to conduct any further formal assessment on noise as this is not 
within the scope of this airspace change. 
 
It is acknowledged that the noise created by a sonic boom may be heard on St Kilda15 for those shorter 
range rockets as they commence descent, (see Appendix to this document paragraph 3.2 of attached 
‘technical appendix’ refers). 
 
Because of the low concentrations of air traffic, including GA, operating below 7000ft in the vicinity of 
the Outer Hebrides, the existence of a small fillet of segregated airspace around the launch site is 
highly unlikely to cause any changes to current traffic patterns or flight profiles of aircraft flying in the 
region.  It is therefore judged that current noise levels caused by aviation will remain unaffected by this 
airspace change, regardless of option selected.     
 
3.9 Tranquillity and Biodiversity 

CAP 1616 further requires the Sponsor to consider the effects of new airspace on tranquillity and 
biodiversity.  In a similar vein to the noise assessment, the Sponsor proposes that formal assessments 
of effects on tranquillity and biodiversity as out of scope for this airspace change. It is acknowledged 
that the airspace change is a key enabler for rocket launch however, it is the physical effects of the 
rocket launch that causes any impact on tranquillity and biodiversity and these effects are considered 
in the planning application and covered within the EIA (extract contained at the Appendix of this 

                                                
13 Noise is assessed at lasting between 43 and 120 seconds. 

14 Trajectories are expected to be within the arc created by radials 212° and 352° from the SP-1 launch 
site. 

15 St Kilda has very few residents, the majority being engineering staff working for QinetiQ and tourists on 
day trips to the island. 
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document and at Reference D), and should not therefore feature in the airspace documentation since 
the airspace design options have no influence on them.   
 
3.10 Safety Assessment 

3.10.1 Airspace ‘Fillet’ around launch site 

As part of the work to establish a TDA under ACP-2021-37 [C], a thorough safety assessment was 
conducted to establish the segregated airspace boundaries necessary for the fillet of airspace around 
the launch site to support the launch of sub-orbital sounding rockets.  This assessment, available at 
Reference [C], will be used in this ACP as evidence to support the airspace design around the launch 
site. 
 
Due to the lack of pedigree of modern sub-orbital rockets, QinetiQ MOD Hebrides Range and safety 
staff have conducted a generic safety analysis approach using key US military and Federal Aviation 
Authority (FAA) reference documentation as well as experience gained from launching ballistic missile 
target rockets from the MOD Hebrides Range since 2015.  The analysis, conducted through a risk 
management process, includes but is not limited to: launch risk analysis and hazard identification, risk 
criteria, probability of failure, hazard thresholds, casualty areas, debris risk assessment, vehicle and 
debris dispersion modelling, risk uncertainties and assessment of other related risks.  The outcome of 
the analysis provides evidence to the CAA that the boundaries of the proposed segregated airspace 
fillet at Figure 2 present the maximum reasonable geographic extent of the region within which credible 
hazards could occur due to rocket launch and flight activities.   
 
It should be noted that the safety analysis process for aircraft, and the parameters for assessing the 
volume of airspace required to ensure safety, are different to those when considering third parties on 
the ground, either on the land area or affected sea space. The variables, environmental effects and 
probability of harm are very discrete for each environment (air, land and sea) this invokes different 
boundaries.  Furthermore, it is common practice to have an ‘air Danger Area’ over a land mass but this 
does not mean there is a hazard to all personnel on the ground beneath this volume of airspace.  EG 
D704, which covers Benbecula airport and the surrounding area, is a good local example; this may be 
activated to segregate the hazardous activity from other airspace users but it does not mean third 
parties on the ground beneath D704 are at risk; the ground safety footprint will determine the risk to 
third parties on the ground, and the area will be cordoned off as necessary.  For SP-1, this cordon is 
considered the boundary of the spaceport. 
 
It was further identified, from experience gained launching ballistic missile targets from the MOD 
Hebrides Range during the ASD/FS Exercises, that there is likely to be a requirement to safeguard 
personnel (working at the launch site) from the hazard created by low flying aircraft.  It is determined 
that these spaceport personnel may be at risk of harm while engaged in pre-launch preparation such 
as refuelling and arming phases of the rockets, if they are suddenly alarmed by the appearance and 
noise from a low flying aircraft; in particular fast jets.  Because these refuelling/arming activities may 
occur several hours or even days before the intended rocket launch, it was determined, in the interests 
of FUA that it would be inappropriate to have the whole segregated airspace fillet activated for the 
purpose of protecting ground personnel.  It is proposed that a small inner circular area around the 
launch pad, as depicted in Figure 3, is made available.  This can be activated for longer periods of time 
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without adversely impacting on other aviation stakeholders.  This additional volume of airspace extends 
1000m laterally from the launch pad, extending to 3000ft above ground level (AGL) and sits within the 
larger airspace fillet.  The primary use of this small area of segregated airspace is to protect SP-1 
personnel on the ground from the sudden appearance and noise from a low flying aircraft.  It may 
further be of use (should it be deemed necessary by the rocket providers) to provide the rocket systems 
with RF interference protection from low flying aircraft during the same critical stages of preparation. 
 
3.10.2 Airspace volume beyond the Fillet 

With regard to assessing the airspace volume required outside the airspace fillet around the launch 
site, there are a number of factors to consider.  Because of the limited pedigree of modern sounding 
rockets, many of the factors can only be fully evaluated during the launch planning cycle16 where the 
full capabilities and performance of the rocket with corresponding payload/test equipment are finally 
known.  Only then can the detailed safety assessment be conducted, under a variety of different 
environmental conditions, to establish the debris field and associated safety traces.  This is where any 
environmental limitations will be imposed.  Only when all this information is available and validated can 
the safety trace be overlaid onto the modular airspace structure as described in Options 3 – 5.  The 
sub-areas that the safety trace sits within can then be notified active for the launch.  Only a modular 
airspace design can facilitate any number of different sounding rocket types with varying degrees of 
pedigree and capabilities.  This is exactly the same process and methodology used by MOD Hebrides 
Range staff to test and evaluate new weapon systems and aerial targets. 
 
3.11 Airspace Classification Options 

3.11.1 Types of Airspace to Accommodate Vertical Spaceport Launches 

Rocket launches and flights pose a risk to other aviation users either through mid-air collision or, 
following catastrophic failure of the rocket (explosion), debris impacting other aircraft.  To safeguard 
airspace users from these risks there is a requirement to segregate the activity accordingly.  This is 
achieved through establishing segregated airspace in one form or other. 
 
The SP-1 launch site at Scolpaig on North Uist currently sits beneath Class G ‘uncontrolled’ airspace.  
This means anyone is entitled to operate in this airspace without any specific equipment, training or air 
traffic control.  Therefore, there is no method to safeguard them from SP-1 rocket launches.  In the UK 
there are five classifications of airspace which can all provide a method of segregation.  These are 
detailed and assessed for suitability by the Sponsor in the table below. 
  

                                                
16 This is likely to be a few months in advance of the launch. 
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3.12 Classification of Airspace Comparison A, C, D, E & G 

Type of segregated 
airspace 

Suitability for 
Rocket Launch 

Sponsor Comment 

Class A No - Instrument Flight Rules (IFR) flight is mandatory 
in class A airspace, rockets will be largely 
‘uncontrolled’ after launch so will be unable to 
comply with ATC instructions applicable in Class 
A or comply with RoTA 

- Rockets will not be equipped with the necessary 
Communications Navigation & Surveillance 
(CNS) equipment for flights in controlled airspace  

- Controlled airspace is currently permanently 
on/active, therefore in the spirit of FUA it is not 
practicable to have Class A for the relatively few 
launches 

- Too restrictive on other airspace users (inability to 
access Class due to aircraft equipment and pilot 
limitations) 

Class C No - ATC instructions mandatory in class C airspace, 
rockets will be largely ‘uncontrolled’ after launch 
so will be unable to comply with ATC instructions 
applicable in Class C or comply with RoTA 

- Rockets will not be equipped with the necessary 
CNS equipment for flights in controlled airspace  

- Controlled airspace is currently permanently 
on/active, therefore in the spirit of FUA it is not 
practicable to have Class A for the relatively few 
launches 

- Too restrictive on other airspace users (inability to 
access Class due to aircraft equipment and pilot 
limitations) 

Class D No - Rockets unable to comply with ATC instructions 
that are mandatory in class D airspace or comply 
with RoTA 

- Inability to operate under either IFR or Visual 
Flight Rules (VFR) as rockets will be largely 
‘uncontrolled’ after launch 

- Controlled airspace is currently permanently 
on/active, therefore in the spirit of FUA it is not 
practicable to have Class D for the relatively few 
launches 
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Type of segregated 
airspace 

Suitability for 
Rocket Launch 

Sponsor Comment 

Class E No - Rockets cannot comply with IFR or VFR, or RoTA  
- Controlled airspace is currently permanently 

on/active, therefore in the spirit of FUA it is not 
practicable to have Class E for the relatively few 
launches 

Class G  
Danger Area 

Yes - Less impact on other airspace users since it can 
be tactically managed (does not have notified 
hours of activation in UK AIP) – only activated by 
NOTAM when needed 

Transponder 
Mandatory Zone 
(TMZ)/Radio 
Mandatory Zone 
(RMZ) 

No - Rockets may not be transponder equipped 
- Airspace would need to be controlled by 

approved ATC not MOD Hebrides Range 
controllers – resourcing issue 

- TMZ/RMZ would preclude many of the aircraft 
using the beach landing site at Sollas during 
periods when the Spaceport is not active   

 
Table 5: Proposed airspace types for consideration with sponsor comment 

 
3.13 Measures to Minimise Impact on Other Airspace Users 

3.13.1 Classification of Airspace 

Airspace with the least restrictions to other airspace users is uncontrolled Class G.  This airspace still 
has the option to ‘segregate’ activity through the establishment of a Danger Area; such Danger Areas 
can be activated by NOTAM when needed.  The Sponsor therefore proposes that the airspace 
classification around the launch site remains Class G17. 
  

                                                
17 It is noted that above FL195 the airspace is Class C and Class A however, as for the D701 areas when 
activated (including airspace above FL195) the airspace is treated as Class G. 
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4. Next Steps 

4.1 Next Steps in This ACP 

This document, together with the ‘options appraisal and design principle evaluation report’ forms the 
documentary evidence for the Stage 2 DEVEOP and ASSESS Gateway assessment performed by the 
CAA.  The Gateway is scheduled for 27th January 2023.  On successful completion of Stage 2, the 
process will move to Stage 3 CONSULT.  The following timeline is predicted: 

CAP 1616 Descriptor Planned Date 

Stage 3 - Consult 31 March 2023 

Stage 4 – Update & Submit 29 October 2023 

Stage 5 - Decide 24 February 2024 

Stage 6 - Implement 08 August 2024 

Stage 7 – Post implementation review To be determined (circa August 2025) 
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5. Glossary 

Acronym Meaning 

5LNC 5 Letter Name Code 

ACP Airspace Change Proposal 

ADQ Aeronautical Data Quality 

ADS-B Automatic Dependent Surveillance - Broadcast 

AGL Above Ground Level 

AIP Aeronautical Information Publication 

AMC Airspace Management Cell 

ANSP Air Navigation Service Provider 

ASD/FS 21 At Sea Demonstration/Formidable Shield 2021 

ASM Airspace Management 

AT Atlantic Thunder 

ATC Air Traffic Control 

ATS Air Traffic Service 

CAA Civil Aviation Authority 

CAP Civil Aviation Publication 

CAT Commercial Air Transport 

CNS Communication Navigation & Surveillance 

DPs Design Principles 

EG D UK Segregated Airspace Designator and Danger Area 

EIA Environmental Impact Assessment 

ENM EUROCONTROL Network Manager 

FAA Federal Aviation Authority 

FBZ Flight planning Buffer Zone 

FRA Free Route Airspace 

FUA Flexible Use of Airspace 

GA General Aviation 

HIAL Highlands & Islands Airports Ltd 

HIE Highlands & Islands Enterprises 

IAA Irish Aviation Authority 

ICAO International Civil Aviation Organisation 

ICARD International Codes And Route Designators 

IFR Instrument Flight Rules 

LARA Local and sub-regional airspace management support system 

LoA Letter of Agreement 

MNPS Minimum Navigation Performance Specification 

MOD Ministry of Defence 

NAT North Atlantic 

NLB Northern Lighthouse Board 

NM Nautical Mile 

NOTA Northern Oceanic Transition Area 
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NOTAM Notice To Aviation 

OEPs Oceanic Entry Points 

RF Radio Frequency 

RMZ Radio Mandatory Zone 

RoTA Rules of The Air 

SoN Statement of Need 

SOPs Standard Operating Procedures 

SP-1 Spaceport 1 

SUPP Supplement 

TDA Temporary Danger Area 

TMZ Transponder Mandatory Zone 

UCT Coordinated Universal Time 

US United States 

VFR Visual Flight Rules 
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Appendix A – Environmental Impact Assessment Extract (Noise) 
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