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E-1 High standards of  rocket equipment serv iceability , 

maintenance and testing.

Robust equipment maintenance and testing will be in 

place. Any  concerns on serv iceability  will result in 

mission abort.

10% 0% F-1

Temporary  Notices to Mariners, Local Notice to 

Mariners and Nav igational Warnings promulgating 

details of  space v ehicle launch operations, including 

splash points and IDAs.

MSI will be ef f ectiv e with the majority  of  prof essional 

mariners, but recreational boaters may  not be aware 

of  saf ety  inf ormation or where to f ind it.

50% 0%

E-2 Av ailability  and implementation of  weather 

f orecasting data.

One of  the causes of  launch v ehicles being 

terminated prior to reaching orbit is adv erse 

wind/weather f orcing the rocket of f  its intended 

trajectory . This can be almost alway s av oided by  

utilising an accurate and f requently  updated weather 

f orecast as part of  launch planning.

10% 0% F-2
Installation and operation of  a multi-sensor maritime 

surv eillance sy stem(s) including f ull AIS monitoring 

of  Saxa Range.

Saxa will hav e ef f ectiv e surv eillance of  LEZ and 

situational awareness of  wider area around launch 

site, as well as AIS monitoring of  the Warning Zones. 

This will also assist swif ter consequence 

management.

80% 10%

E-3 Equipment redundancy  – structural redundancy  in 

technical sy stems.

Redundancy  is built in to launch v ehicles and 

supporting equipment as standard.
10% 0% F-3

VHF Sécurité and GMDSS messages promulgating 

details of  space v ehicle launch operations, including 

through all relev ant JRCCs.

This will be particularly  important f or recreational and 

occasional boaters who may  not hav e charts or 

access to NTMs/NAVWARNs, etc.

50% 0%

E-4 Emergency  Serv ices Equipment.

If  maritime emergency  response serv ices (RNLI, 

HMCG)  on scene then with the correct equipment 

they  will be able to assist in managing any  incident.

0% 10% F-4
Promulgation of  inf ormation through robust and 

ef f ectiv e communications plan to Shetland Islands, 

maritime communities and Saxa stakeholder groups.

Promulgation of  launch activ ity  will commence well in 

adv ance to prov ide maximum warning to maritime 

community  and stakeholder groups.

50% 0%

E-5 Emergency  Response Plan.

Saxa's Range Operations Team will implement the 

Emergency  Response Plan immediately  on occasion 

of  any  incident.

0% 20% F-5 Introduce space launch hazard areas/zones (Launch 

Exclusion Zone, Warning Zone).

Control zones, in particular the LEZ, will signif icantly  

reduce risk to lif e.
80% 0%

E-6

Implementation and practice of  Standards of  

Training, Certif ication and Watchkeeping f or 

Seaf arers (STCW). 

Formal training, certif ication and standards will 

ensure proper nav igational planning processes are 

f ollowed and traf f ic minimised in Hazard Area during 

launch operations.

10% 0% F-6 Annotation of  admiralty  charts with space port 

operations warning inf ormation.

This will prov ide local, regional and international 

maritime communities situational awareness of  Saxa 

Range. Recreational boaters may  not hav e access 

to charts.

20% 0%

E-7 Implementation and practice of  SOLAS regulations.
Will ensure a minimum standard f or consequence 

management.
0% 5%

E-10 Operational planning.
Operational planning will include a v essel's incident 

response plan, theref ore a swif ter and more 

ef f ectiv e response to incidents should be possible.

0% 10%

E-11 Training of  operations personnel.
SQEP personnel will implement emergency  and 

incident response plans more ef f ectiv ely .
0% 10%

E-14 Emergency  equipment av ailable.
Suf f icient quantities of  appropriate emergency  

equipment in Boundary  Boats (if  used) will allow 

SQEP personnel to manage incidents ef f ectiv ely .

0% 20%

E-17 Standard Operating Procedures.

SOPs will ensure pre-planned and practiced 

emergency  and incident response plans are in place 

and f ully  understood by  all Boundary  Boat 

crews/UAS operators.

0% 10%
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E-6
Implementation and practice of  Standards of  

Training, Certif ication and Watchkeeping f or 

Seaf arers (STCW). 

Formal training, certif ication and standards will 

ensure proper nav igational planning processes are 

f ollowed and minimise traf f ic in Impact Dispersion 

Areas during launch operations.

10% 0% F-1

Temporary  Notices to Mariners, Local Notice to 

Mariners and Nav igational Warnings promulgating 

details of  space v ehicle launch operations, including 

splash points and IDAs.

MSI will be ef f ectiv e with prof essional mariners in the 

wider Saxa Range/Hazard Area.
80% 0%

E-7 Implementation and practice of  SOLAS regulations.
Will ensure a minimum standard f or consequence 

management.
0% 5% F-2

Installation and operation of  a multi-sensor maritime 

surv eillance sy stem(s) including f ull AIS monitoring 

of  Saxa Range.

Saxa will hav e ef f ectiv e surv eillance of  LEZ and 

situational awareness of  wider area around launch 

site, as well as AIS monitoring of  the Warning Zones. 

This will also assist swif ter consequence 

management.

50% 0%

E-10 Operational planning.
Operational planning will include a v essel's incident 

response plan, theref ore a swif ter and more 

ef f ectiv e response to incidents should be possible.

0% 10% F-3 VHF Sécurité and GMDSS messages promulgating 

details of  space v ehicle launch operations.

Vessels bey ond VHF/DSC range of  Shetlands will 

not receiv e these messages, howev er, broadcast 

relay s will be possible through JRCCs/MRCCs.

50% 0%

E-13 Vessel Saf ety  Management Plan.

A VSMP will mitigate the impact and consequences 

of  colliding with rocket debris through robust saf ety  

management procedures.

0% 10% F-4
Promulgation of  inf ormation through robust and 

ef f ectiv e communications plan to Shetland Islands, 

maritime communities and Saxa stakeholder groups.

Promulgation of  launch activ ity  will commence well in 

adv ance to prov ide maximum warning to international 

maritime community  and stakeholder groups.

50% 0%

E-15 Passage planning. 

Passage planning will allow a v essel to av oid the 

Hazard Area during launch operations, theref ore 

reducing this risk.

10% 0% F-5 Introduce space launch hazard areas/zones (Launch 

Exclusion Zone, Warning Zone).

Linked with F1 - IDAs will be in the Hazard Area and 

def ined as Warning Zones.
60% 0%

F-6 Annotation of  admiralty  charts with space port 

operations warning inf ormation.

This will prov ide local, regional and international 

maritime communities situational awareness of  Saxa 

Range and wider Hazard Area. Charts will not be 

annotated with splash points and IDAs as they  will 

change f or each launch operation.

20% 0%
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E1 High standards of  rocket equipment serv iceability , 

maintenance and testing.

Robust equipment maintenance and testing will be in 

place. This will reduce likelihood of  a launch v ehicle 

f ailure in f light.

10% 0% F-

1

Temporary  Notices to Mariners, Local Notice to 

Mariners and Nav igational Warnings promulgating 

details of  splash point and dy namic potential area of  

debris dispersion.

NAVWARNS/WZs will be the most expeditious and 

ef f ectiv e means of  promulgating the danger to 

v essels not within VHF/DSC range of  Saxa.

50% 0%

E-2 Av ailability  and implementation of  weather 

f orecasting data.

One of  the causes of  launch v ehicles being 

terminated prior to reaching orbit is adv erse 

wind/weather f orcing the rocket of f  its intended 

trajectory . This can be almost alway s av oided by  

utilising an accurate and f requently  updated weather 

f orecast as part of  launch planning.

10% 0% F-2
Installation and operation of  a multi-sensor maritime 

surv eillance sy stem(s) including f ull AIS monitoring 

of  Saxa Range.

Saxa will hav e AIS monitoring of  the Warning Zones. 

This will also assist swif ter consequence 

management, including monitoring debris drif t rates. 

Saxa op staf f  can determine proximity  of  v essels to 

the debris.

50% 0%

E-4 Emergency  Serv ices Equipment.

If  maritime emergency  response serv ices (RNLI, 

HMCG) are f irst on scene then with the correct 

equipment they  may  be able to retriev e the debris 

bef ore it is a hazard to shipping.

0% 10% F-

3

VHF Sécurité and GMDSS messages promulgating 

details of  space v ehicle launch operations.

VHF messages will be promulgating critical MSI about 

any  incident. Broadcasts can be relay ed through 

JRCCs/MRCCs so that v essels f urther away  f rom 

land can receiv e the inf ormation.

30% 0%

E-5 Emergency  Response Plan.

Saxa's Range Operations Team will implement the 

Emergency  Response Plan immediately  on occasion 

of  any  incident, thus warning the maritime 

community  of  the danger, inf orming the emergency  

serv ices and deploy ing a Boundary  Boat to recov er 

debris.

0% 10%

E-6
Implementation and practice of  Standards of  

Training, Certif ication and Watchkeeping f or 

Seaf arers (STCW). 

Formal training, certif ication and standards will 

ensure proper nav igational planning processes are 

f ollowed to av oid the splash down point or debris 

dispersion area of  a f ailed/terminated launch v ehicle.

10% 0%

E-7 Implementation and practice of  SOLAS regulations.
Will ensure a minimum standard f or consequence 

management.
0% 5%

E-10 Operational planning.

Operational planning will include a v essel's incident 

response plan, theref ore a swif ter and more 

ef f ectiv e response to incidents should be possible.

0% 10%

E-13 Vessel Saf ety  Management Plan.

A VSMP will mitigate the impact and consequences 

of  colliding with rocket debris through robust saf ety  

management procedures.

0% 10%

E-14 Emergency  equipment av ailable.

Suf f icient quantities of  appropriate emergency  

equipment in a v essel that collides or comes into 

contact with debris will allow SQEP personnel to 

manage incidents ef f ectiv ely .

0% 20%

E-15 Passage planning. 

Passage planning will allow a v essel to av oid the 

Hazard Area during launch operations, theref ore 

reducing this risk.

10% 0%
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4 Contact 

A f ixed of f shore structure 

(oil/gas platf orm or wind 

turbine) is struck by  a f airing 

that has been intentionally  

detached f rom the rocket as 

part of  the stages of  

separation during a routine 

launch. 

The pay load f airing is the equipment used to protect the 

spacecraf t that is intentionally  detached f rom the rocket as 

part of  stage separation during any  routine launch. As it is a 

f requent process, therein lies a risk of  f airing striking a f ixed 

of f shore structure such as an oil, gas or f ixed turbine platf orm. 

1 3 3 3 Tolerable with 

Monitoring
E-10 Operational planning.

Operational planning will ensure rockets do not hav e 

a launch trajectory  that ov erf lies f ixed of f shore 

inf rastructure

80% 0% Tolerable with 

Monitoring
F-7 Saxa Operational Range arcs to be modif ied to av oid 

f ixed maritime inf rastructure.

As per para. 4.21 of  the NRA only  one of f shore 

platf orm (the Aastra Hansteen terminal) lies within 

the original Range arcs of  330° to 030°.  Saxa staf f  

will modif y  the right hand arc f rom 030° to 022° to 

av oid this platf orm by  a margin of  20nm. For all 

launch planning the Saxa Range staf f  will liaise 

closely  with the launch prov ider to determine 

intended launch parameters, ensure that both the 

trajectory  f alls within the Saxa Range and that no 

f ixed inf rastructure is impacted by  the trajectory  or 

IDAs.

100% 0% 1 1 1 1 Broadly 

Acceptable
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E-1 High standards of  rocket equipment serv iceability , 

maintenance and testing.

Robust equipment maintenance and testing will be in 

place. Any  concerns on serv iceability  will result in 

mission abort.

10% 0% F-7 Saxa Operational Range arcs to be modif ied to av oid 

f ixed maritime inf rastructure.

As per para. 4.21 of  the NRA only  one of f shore 

platf orm (the Aastra Hansteen terminal) lies within 

the original Range arcs of  330° to 030°.  Saxa staf f  

will modif y  the right hand arc f rom 030° to 022° to 

av oid this platf orm by  a margin of  20nm. For all 

launch planning the Saxa Range staf f  will liaise 

closely  with the launch prov ider to determine 

intended launch parameters, ensure that both the 

trajectory  f alls within the Saxa Range and that no 

f ixed inf rastructure is impacted by  the trajectory .

100% 0%

E-2 Av ailability  and implementation of  weather 

f orecasting data.

One of  the causes of  launch v ehicles being 

terminated prior to reaching orbit is adv erse 

wind/weather f orcing the rocket of f  its intended 

trajectory . This can be almost alway s av oided by  

utilising an accurate and f requently  updated weather 

f orecast as part of  launch planning.

10% 0%

E-3 Equipment redundancy  – structural redundancy  in 

technical sy stems.

Redundancy  is built into launch v ehicles and 

supporting equipment as standard. Should all 

rev ersionary  modes f ail the rocket would be 

terminated immediately .

80% 0%

E-5 Emergency  Response Plan.

Saxa's Range Operations Team will implement the 

Emergency  Response Plan immediately  on occasion 

of  any  incident.

0% 10%

E-7 Implementation and practice of  SOLAS regulations.
Will ensure a minimum standard f or consequence 

management.
0% 5%

E-11 Training of  operations personnel.
SQEP personnel will implement emergency  and 

incident response plans more ef f ectiv ely .
0% 10%

E-14 Emergency  equipment av ailable.
Suf f icient quantities of  appropriate emergency  

equipment in of f shore inf rastructure will allow SQEP 

personnel to manage incidents ef f ectiv ely .

0% 10%

E-17 Standard Operating Procedures.
SOPs will ensure pre-planned and practiced 

emergency  and incident response plans are in place 

and f ully  understood by  all of f shore platf orm crews.

0% 10%
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E-4 Emergency  Serv ices Equipment.

If  maritime emergency  response serv ices (RNLI, 

HCMG)  on scene then with the correct equipment 

they  will be able to assist in managing any  incident.

0% 10% F-1

Temporary  Notices to Mariners, Local Notice to 

Mariners and Nav igational Warnings promulgating 

details of  splash point and dy namic potential area of  

debris dispersion.

MSI will be ef f ectiv e with the majority  of  prof essional 

mariners, but recreational boaters may  not be aware 

of  saf ety  inf ormation or where to f ind it.

50% 0%

E-5 Emergency  Response Plan.

Saxa's Range Operations Team will implement the 

Emergency  Response Plan immediately  on occasion 

of  any  incident.

0% 10% F-2
Installation and operation of  a multi-sensor maritime 

surv eillance sy stem(s) including f ull AIS monitoring 

of  Saxa Range.

Saxa will hav e ef f ectiv e surv eillance of  LEZ and 

situational awareness of  wider area around launch 

site, as well as AIS monitoring of  the Warning Zones. 

This will also assist swif ter consequence 

management.

80% 10%

E-6
Implementation and practice of  Standards of  

Training, Certif ication and Watchkeeping f or 

Seaf arers (STCW). 

Formal training, certif ication and standards will 

ensure proper nav igational planning processes are 

f ollowed and the LEZ is av oided during launch 

operations.

10% 0% F-3 VHF Sécurité and GMDSS messages promulgating 

details of  space v ehicle launch operations.

This will be particularly  important f or recreational and 

occasional boaters who may  not hav e charts or 

access to NTMs/NAVWARNs, etc.

50% 0%

E-7 Implementation and practice of  SOLAS regulations.
Will ensure a minimum standard f or consequence 

management.
0% 5% F-4

Promulgation of  inf ormation through robust and 

ef f ectiv e communications plan to Shetland Islands, 

maritime communities and Saxa stakeholder groups.

This will be a usef ul mitigation measure but may  not 

be receiv ed by  v essels already  at sea.
20% 0%

E-10 Operational planning.

Operational planning will include a v essel's incident 

response plan, theref ore a swif ter and more 

ef f ectiv e response to incidents should be possible.

0% 10% F-5 Introduce space launch hazard areas/zones (Launch 

Exclusion Zone, Warning Zone).

Control zones, in particular the LEZ, will signif icantly  

reduce risk to lif e.
80% 0%

E-11 Training of  operations personnel.
SQEP personnel will implement emergency  and 

incident response plans more ef f ectiv ely .
0% 10% F-6 Annotation of  admiralty  charts with space port 

operations warning inf ormation.

This will prov ide local, regional and international 

maritime communities situational awareness of  Saxa 

Range. Recreational boaters may  not hav e access 

to charts.

20% 0%

E-14 Emergency  equipment av ailable.
Suf f icient quantities of  appropriate emergency  

equipment in Boundary  Boats will allow SQEP 

personnel to manage incidents ef f ectiv ely .

0% 10%

E-15 Passage planning. 
Passage planning will allow a v essel to av oid the LEZ 

during launch operations, theref ore reducing this risk.
10% 0%

E-17 Standard Operating Procedures.
SOPs will ensure pre-planned and practiced 

emergency  and incident response plans are in place 

and f ully  understood by  all Boundary  Boat crews.

0% 10%
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E-1 High standards of  rocket equipment serv iceability , 

maintenance and testing.

Robust equipment maintenance and testing will be in 

place. Any  concerns on serv iceability  will result in 

mission abort.

10% 0%

E-2 Av ailability  and implementation of  weather 

f orecasting data.

One of  the causes of  launch v ehicles being 

terminated prior to reaching orbit is adv erse 

wind/weather f orcing the rocket of f  its intended 

trajectory . This can be almost alway s av oided by  

utilising an accurate and f requently  updated weather 

f orecast as part of  launch planning.

10% 0%

E-3 Equipment redundancy  – structural redundancy  in 

technical sy stems.

Redundancy  is built in to launch v ehicles and 

supporting equipment as standard.
10% 0%

E-5 Emergency  Response Plan.

Saxa's Range Operations Team will implement the 

Emergency  Response Plan immediately  on occasion 

of  any  incident. This will include the recov ery  of  

rocket debris thus reducing the likelihood of  any  

env ironmental impact.

0% 10%
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E-1 High standards of  rocket equipment serv iceability , 

maintenance and testing.

Robust equipment maintenance and testing will be in 

place. Any  concerns on serv iceability  will result in 

mission abort.

10% 0% F-1

Temporary  Notices to Mariners, Local Notice to 

Mariners and Nav igational Warnings promulgating 

details of  splash point and dy namic potential area of  

debris dispersion.

MSI will be ef f ectiv e with the majority  of  prof essional 

mariners, but recreational boaters may  not be aware 

of  saf ety  inf ormation or where to f ind it.

20% 0%

E-2 Av ailability  and implementation of  weather 

f orecasting data.

One of  the causes of  launch v ehicles being 

terminated prior to reaching orbit is adv erse 

wind/weather f orcing the rocket of f  its intended 

trajectory . This can be almost alway s av oided by  

utilising an accurate and f requently  updated weather 

f orecast as part of  launch planning.

10% 0% F-2 Installation and operation of  multi-sensor maritime 

surv eillance sy stem.

Saxa will hav e ef f ectiv e surv eillance of  LEZ and 

situational awareness of  wider area around launch 

site. This will also assist swif ter consequence 

management.

80% 10%

E-3 Equipment redundancy  – structural redundancy  in 

technical sy stems.

Redundancy  is built in to launch v ehicles and 

supporting equipment as standard.
10% 0% F-3 VHF Sécurité and GMDSS messages promulgating 

details of  space v ehicle launch operations.

This will be particularly  important f or recreational and 

occasional boaters who may  not hav e charts or 

access to NTMs/NAVWARNs etc.

50% 0%

E-4 Emergency  Serv ices Equipment.

If  maritime emergency  response serv ices (RNLI, 

HCMG)  on scene then with the correct equipment 

they  will be able to assist in managing any  incident.

0% 10% F-4
Promulgation of  inf ormation through robust and 

ef f ectiv e communications plan to Shetland Islands, 

maritime communities and Saxa stakeholder groups.

This will be a usef ul mitigation measure but may  not 

be receiv ed by  v essels already  at sea.
50% 10%

E-5 Emergency  Response Plan.

Saxa's Range Operations Team will implement the 

Emergency  Response Plan immediately  on occasion 

of  any  incident.

0% 10% F-5 Introduce space launch hazard areas/zones (Launch 

Exclusion Zone, Warning Zones).

Control zones, in particular the LEZ, will signif icantly  

reduce risk to lif e. For this risk the control zones will 

reduce/negate the likelihood of  v essels being iv o the 

launch v ehicle trajectory .

80% 0%

E-6

Implementation and practice of  Standards of  

Training, Certif ication and Watchkeeping f or 

Seaf arers (STCW). 

Formal training, certif ication and standards will 

ensure proper nav igational planning processes are 

f ollowed and traf f ic minimised in Hazard Area during 

launch operations, and, such as this occasion, if  the 

launch v ehicle f ails..

10% 0% F-6 Annotation of  admiralty  charts with space port 

operations warning inf ormation.

This will prov ide local, regional and international 

maritime communities situational awareness of  Saxa 

Range, but not of  this specif ic risk. Recreational 

boaters may  not hav e access to charts.

10% 0%

E-7 Implementation and practice of  SOLAS regulations.
Will ensure a minimum standard f or consequence 

management.
0% 5%

E-11 Training of  operations personnel.
SQEP personnel will implement emergency  and 

incident response plans more ef f ectiv ely .
0% 10%

E-13 Vessel Saf ety  Management Plan.

A VSMP will mitigate the impact and consequences 

of  colliding with rocket debris through robust saf ety  

management procedures.

0% 10%

E-14 Emergency  equipment av ailable.

Suf f icient quantities of  appropriate emergency  

equipment in a v essel that collides or comes into 

contact with debris will allow SQEP personnel to 

manage incidents ef f ectiv ely .

0% 10%

E-15 Passage planning. 

Passage planning will allow a v essel to av oid the 

Hazard Area during launch operations, theref ore 

reducing this risk.

10% 0%

E-17 Standard Operating Procedures.
SOPs will ensure pre-planned and practiced 

emergency  and incident response plans are in place 

and f ully  understood by  all of f shore platf orm crews.

0% 10%
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E-1 High standards of  rocket equipment serv iceability , 

maintenance and testing.

Robust equipment maintenance and testing will be in 

place. Any  concerns on serv iceability  will result in 

mission abort.

10% 0% F-1

Temporary  Notices to Mariners, Local Notice to 

Mariners and Nav igational Warnings promulgating 

details of  splash point and dy namic potential area of  

debris dispersion.

MSI will be ef f ectiv e with the majority  of  prof essional 

mariners, but recreational boaters may  not be aware 

of  saf ety  inf ormation or where to f ind it.

30% 10%

E-2 Av ailability  and implementation of  weather 

f orecasting data.

One of  the causes of  launch v ehicles being 

terminated prior to reaching orbit is adv erse 

wind/weather f orcing the rocket of f  its intended 

trajectory . This can be almost alway s av oided by  

utilising an accurate and f requently  updated weather 

f orecast as part of  launch planning.

10% 0% F-2 Installation and operation of  multi-sensor maritime 

surv eillance sy stem.

Saxa will hav e ef f ectiv e surv eillance of  LEZ and 

situational awareness of  wider area around launch 

site, as well as AIS monitoring of  the Warning Zones. 

This will also assist swif ter consequence 

management.

30% 10%

E-3 Equipment redundancy  – structural redundancy  in 

technical sy stems.

Redundancy  is built in to launch v ehicles and 

supporting equipment as standard.
10% 0% F-3 VHF Sécurité and GMDSS messages promulgating 

details of  space v ehicle launch operations.

VHF messages will be promulgating critical MSI about 

any  incident. Broadcasts can be relay ed through 

JRCCs/MRCCs so that v essels f urther away  f rom 

land can receiv e the inf ormation.

20% 0%

E-4 Emergency  Serv ices Equipment.

If  maritime emergency  response serv ices (RNLI, 

HMCG)  on scene then with the correct equipment 

they  will be able to assist in managing any  incident.

0% 10% F-4
Promulgation of  inf ormation through robust and 

ef f ectiv e communications plan to Shetland Islands, 

maritime communities and Saxa stakeholder groups.

This will be a usef ul mitigation measure but may  not 

be receiv ed by  v essels already  at sea.
10% 10%

E-5 Emergency  Response Plan.

Saxa's Range Operations Team will implement the 

Emergency  Response Plan immediately  on occasion 

of  any  incident.

0% 10% F-5 Introduce space launch hazard areas/zones (Launch 

Exclusion Zone, Warning Zones).

Control zones, in particular the LEZ, will signif icantly  

reduce risk to lif e. For this risk the control zones will 

reduce/negate the likelihood of  v essels being iv o the 

launch v ehicle trajectory .

10% 0%

E-6

Implementation and practice of  Standards of  

Training, Certif ication and Watchkeeping f or 

Seaf arers (STCW). 

Formal training, certif ication and standards will 

ensure proper nav igational planning processes are 

f ollowed and traf f ic minimised in Hazard Area during 

launch operations, and, such as this occasion, if  the 

launch v ehicle f ails.

10% 0% F-6 Annotation of  admiralty  charts with space port 

operations warning inf ormation.

This will prov ide local, regional and international 

maritime communities situational awareness of  Saxa 

Range, but not of  this specif ic risk. Recreational 

boaters may  not hav e access to charts.

10% 0%

E-7 Implementation and practice of  SOLAS regulations.
Will ensure a minimum standard f or consequence 

management.
0% 5%

E-11 Training of  operations personnel.
SQEP personnel will implement emergency  and 

incident response plans more ef f ectiv ely .
0% 10%

E-13 Vessel Saf ety  Management Plan.

A VSMP will mitigate the impact and consequences 

of  colliding with rocket debris through robust saf ety  

management procedures.

0% 10%

E-14 Emergency  equipment av ailable.

Suf f icient quantities of  appropriate emergency  

equipment in a v essel that collides or comes into 

contact with debris/wires/cables will allow SQEP 

personnel to manage incidents ef f ectiv ely .

0% 10%

E-15 Passage planning. 

Passage planning will allow a v essel to av oid the 

Hazard Area during launch operations, theref ore 

reducing this risk.

10% 0%

E-17 Standard Operating Procedures.
SOPs will ensure pre-planned and practiced 

emergency  and incident response plans are in place 

and f ully  understood by  all of f shore platf orm crews.

0% 10%
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E-1 High standards of  rocket equipment serv iceability , 

maintenance and testing.

Robust equipment maintenance and testing will be in 

place. Any  concerns on serv iceability  will result in 

mission abort.

10% 0% F-1

Temporary  Notices to Mariners, Local Notice to 

Mariners and Nav igational Warnings promulgating 

details of  splash point and dy namic potential area of  

debris dispersion.

MSI will be ef f ectiv e with prof essional mariners in the 

wider Saxa Range/Hazard Area.
30% 0%

E-2 Av ailability  and implementation of  weather 

f orecasting data.

One of  the causes of  launch v ehicles being 

terminated prior to reaching orbit is adv erse 

wind/weather f orcing the rocket of f  its intended 

trajectory . This can be almost alway s av oided by  

utilising an accurate and f requently  updated weather 

f orecast as part of  launch planning.

10% 0% F-2 Installation and operation of  multi-sensor maritime 

surv eillance sy stem.

Saxa will hav e ef f ectiv e surv eillance of  LEZ and 

situational awareness of  wider area around launch 

site, as well as AIS monitoring of  the Warning Zones. 

This will also assist swif ter consequence 

management.

30% 10%

E-3 Equipment redundancy  – structural redundancy  in 

technical sy stems.

Redundancy  is built in to launch v ehicles and 

supporting equipment as standard.
10% 0% F-3 VHF Sécurité and GMDSS messages promulgating 

details of  space v ehicle launch operations.

VHF messages will be promulgating critical MSI about 

any  incident. Broadcasts can be relay ed through 

JRCCs/MRCCs so that v essels f urther away  f rom 

land can receiv e the inf ormation.

20% 0%

E-4 Emergency  Serv ices Equipment.

If  maritime emergency  response serv ices (RNLI, 

HMCG)  on scene then with the correct equipment 

they  will be able to assist in managing any  incident, 

noting that this hazard scenario occurs f urther 

of f shore.

0% 10% F-4
Promulgation of  inf ormation through robust and 

ef f ectiv e communications plan to Shetland Islands, 

maritime communities and Saxa stakeholder groups.

This will be a usef ul mitigation measure but may  not 

be receiv ed by  v essels already  at sea.
10% 10%

E-5 Emergency  Response Plan.

Saxa's Range Operations Team will implement the 

Emergency  Response Plan immediately  on occasion 

of  any  incident.

0% 10% F-5 Introduce space launch hazard areas/zones (Launch 

Exclusion Zone, Warning Zones).

Control zones, in particular the LEZ, will signif icantly  

reduce risk to lif e. For this risk the control zones will 

reduce/negate the likelihood of  v essels being iv o the 

launch v ehicle trajectory .

10% 0%

E-6

Implementation and practice of  Standards of  

Training, Certif ication and Watchkeeping f or 

Seaf arers (STCW). 

Formal training, certif ication and standards will 

ensure proper nav igational planning processes are 

f ollowed and traf f ic minimised in Hazard Area during 

launch operations, and, such as this occasion, if  the 

launch v ehicle f ails.

10% 10% F-6 Annotation of  admiralty  charts with space port 

operations warning inf ormation.

This will prov ide local, regional and international 

maritime communities situational awareness of  Saxa 

Range, but not of  this specif ic risk. Recreational 

boaters may  not hav e access to charts.

10% 0%

E-7 Implementation and practice of  SOLAS regulations.
Will ensure a minimum standard f or consequence 

management.
0% 5%

E-10 Operational planning.
Operational planning will include a v essel's incident 

response plan, theref ore a swif ter and more 

ef f ectiv e response to incidents should be possible.

0% 10%

E-11 Training of  operations personnel.
SQEP personnel will implement emergency  and 

incident response plans more ef f ectiv ely .
0% 10%

E-13 Vessel Saf ety  Management Plan.

A VSMP will mitigate the impact and consequences 

of  colliding with rocket debris through robust saf ety  

management procedures.

0% 10%

E-14 Emergency  equipment av ailable.

Suf f icient quantities of  appropriate emergency  

equipment in a v essel that collides or comes into 

contact with debris will allow SQEP personnel to 

manage incidents ef f ectiv ely .

0% 10%

E-15 Passage planning. 

Passage planning will allow a v essel to av oid the 

Hazard Area during launch operations, theref ore 

reducing this risk.

10% 0%

E-17 Standard Operating Procedures.
SOPs will ensure pre-planned and practiced 

emergency  and incident response plans are in place 

and f ully  understood by  all of f shore platf orm crews.

0% 10%

\ \

Notes: 

1. For risk consequence scores, the highest (worse case) score of People, Property, Environment is taken and applied against frequence to obtain overall risk score.

2. Consequence reduction: a risk control measure that reduces the severity of the outcome if the hazardous event occurs.
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Future Controls 

Final Risk

& Score

10 Contact 

A rocket f ails/is terminated 

outside the LEZ but prior to 

reaching orbit and the debris 

and lands on a v essel at 

sea.

Unlike Hazard 1, this scenario is in the ev ent of  a rocket 

f ailing/being terminated ‘down range’ in the Nordic Sea outside 

the Launch Area.  Should a rocket f ail or be terminated prior to 

reaching orbit it may  hit a v essel as it lands on the sea 

surf ace, which could potentially  be catastrophic to personnel 

and the v essel.  
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Monitoring
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Monitoring

Broadly 
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Baseline Risk    

& Score
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9

Contact / 

Machinery -

Related 

Accidents 

A rocket f ails/is terminated 

soon af ter launch and debris 

and material, including 

parachutes, wires and 

cables, on or just under the 

sea surf ace f oul a propeller 

and disable a v essel’s 

propulsion sy stem or a 

f ishing v essel’s nets.

The potential debris and materials f rom rocket launch or mid-

launch f ailures, including sounding rockets, could contain 

parachutes, wires and cables. These materials lay ing on or just 

under the sea surf ace may  f oul a propeller and disable the 

v essel’s propulsion sy stem or entangle a f ishing v essel’s nets. 

Furthermore, if  the v essel is transiting through the area at night-

time the likelihood of  observ ing and f loating debris would be 

signif icantly  reduced, thus increasing the risk of  impact

3 3 1
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Hazard Scenario Title Context

Consequence
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8 Fire

A rocket explodes soon af ter 

launch and combustible 

materials/chemicals that are 

on f ire land on the sea 

surf ace, causing a hazard to 

shipping.

In the ev ent of  a rocket exploding soon or immediately  af ter 

launch, and the burning f lammable material is not extinguished 

upon landing on the sea surf ace, it could become a danger to 

personnel and v essels in the v icinity  of  its splash down point.  

Unused f uel could potentially  f eed the f ire f or a sustained 

period.  Howev er, rocket debris is not designed to f loat and has 

a negativ e buoy ancy , theref ore is most likely  to sink on 

impact with the sea surf ace and any  residual f ire/f lames would 

be extinguished on impact or when the debris starts to sink.  
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7

Foundering/ 

Hazardous 

Substance 

Accidents

A rocket f ails/is terminated 

soon af ter launch and debris 

lands in a Marine or Special 

Protected Area (MPA/SPA) 

and sinks below the surf ace.

The SaxaVord Area of  Interest (AOI) contains sev eral large 

Marine Protected Areas (MPA). Debris sinking below the 

surf ace can lead to damaging marine pollution. A Boundary  

Boat may  be on standby  in the v icinity  of  the LEZ to collect 

any  debris that may  become harmf ul to marine lif e in any  of  

these areas. Howev er, f loating debris as attachment f or 

pelagic organisms and the ingestion of  debris is generally  

considered unlikely  in best practise f or ecological risk 

assessment f or rocket launches.  Furthermore, MPAs are not 

necessarily  areas with denser ecosy stems than their 

surroundings. Instead, they  are def ined areas where human 

activ ities are managed to protect important natural or cultural 

resources. It would be likely  that the gov erning bodies, such as 

the Joint Nature Conserv ation Committee (JNCC) and 

Norwegian Env ironment Agency , could prov ide support in the 

ev ent of  material/debris landing in an MPA in the Saxa AOI.
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6 Contact 

Spectator and f ishing 

v essels: sightseeing, day  

boats and other f ishing and 

recreational craf t are not 

detected in the Launch 

Exclusion Zone during a 

launch and are struck by  

rocket debris.

As part of  routine launch activ ity  there is a risk of  debris being 

dispersed at high v elocity  in the v icinity  of  the Saxa launch 

pads.  Analy sis has shown that the most likely  point at which a 

rocket will f ail is on initial launch.  Theref ore, to account f or this 

risk a Launch Exclusion Zone will in place prior to and during 

launch operations to ensure no persons or v essels are 

endangered by  the launch debris or an explosion f rom a 

def ectiv e rocket.  The LEZ will be monitored and patrolled 

thoroughly  and robustly  to ensure no person or v essel are 

within the zone during a launch.   

Launch activ ity  will undoubtedly  attract much interest f rom 

spectators.  To maximise the experience the general public is 

likely  to want to be as close as possible to the launch site.  

There are a number of  bay s, cov es and headlands in the LEZ 

that could contain small v essels such as kay aks, paddleboards 

and canoes not easily  v isible f rom the sea.  The most likely  

launch spot f or small recreational craf t will be Norwick - the 

bay  closest to Saxa.  Additionally , because the bay  is a 

sheltered and designated anchorage within sight of  the Saxa 

launch site, it is the most probable loiter area f or waterborne 

spectators.  
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Contact 

A rocket f ails/is terminated 

prior to reaching orbit and the 

debris f alls on a f ixed 

structure (oil/gas platf orm or 

of f shore wind turbine). 

The Saxa Areas of  Interest (AOI) contain numerous of f shore 

energy  platf orms in both the UK and Norwegian EEZ.  The 

intended arc of  operations f or rocket launches is 330° to 030° 

out to a range of  900nm.  Present within this arc of  operations 

is the Greenland coast, Jan May en Island and the Norwegian 

Aastra Hansteen oil platf orm.
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3 Contact Tolerable with 

Monitoring
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Embedded Controls

Current Risk

& Score
Hazard Scenario Title Context

Consequence
Future Controls 

A v essel strikes rocket 

debris f loating on or just 

under the sea surf ace if  a 

rocket f ails/is terminated 

prior to reaching orbit.

This hazard scenario is in the ev ent of  a rocket f ailing/being 

terminated ‘down range’ in the Nordic/Beauf ort Sea.  If  rocket 

debris is f loating on or just under the sea surf ace, or is not 

easily  v isible, a v essel may  strike the debris and inf lict 

signif icant damage to its hull. This could af f ect hull integrity  

and endanger the crew. Furthermore, if  the v essel is transiting 

through the area at night-time the likelihood of  observ ing the 

debris would be signif icantly  reduced, thus increasing the risk 

of  impact. 
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2 Contact 

A v essel is struck by  a 

f airing that has been 

intentionally  detached f rom 

the rocket as part of  the 

stages of  separation during a 

routine launch and has f allen 

to the sea surf ace.

This ev ent would most likely  occur f urther out f rom the coast 

once the rocket has begun its northern trajectory . When a 

f airing is released upon separation during a routine launch, 

there is a small chance that it strikes a v essel as it lands on 

the sea surf ace
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Hazard Scenario Title Context

Tolerable with 

Modifications
4 2 2 Tolerable with 

Modifications
1 Contact 

A rocket f ails/is terminated 

soon af ter launch and debris 

lands on v essel at sea.

It is determined that one of  the higher risks to Saxa space 

rocket operations is at or immediately  af ter launch, where a 

rocket is most v ulnerable to f ailing or exploding.  This could 

happen af ter the rocket exits the Launch Exclusion Zone but is 

in its f irst f ew seconds of  f light as it commences its northerly  

trajectory .  Should a rocket f ail or be terminated soon af ter 

launch it may  hit a v essel as it lands on the sea surf ace where 

there is a higher proportion of  maritime traf f ic relativ e to the 

wider Range.
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