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ABOUT AVIATICA 
 
Aviatica is an operating division of the specialist planning consultancy 
Gladhouse Planning Ltd.  This report was compiled by Malcolm Spaven, 
founder and director of Gladhouse Planning Ltd. 
 
Aviatica has been offering specialist services in the assessment and 
management of defence-environmental and aviation-environmental problems 
since 1996.  
 
The company has been carrying out assessments of potential obstacle 
limitation surface infringements around aerodromes, and effects of obstacles 
on instrument approach procedures and radio navigation and surveillance 
equipment, for more than 20 years, including proposed developments in the 
vicinity of a wide range of UK civil and military airfields including Bedford, 
Belfast City, Belfast International, Bourn, Campbeltown, City of Derry, 
Clacton, Coventry, Cranfield, Doncaster-Sheffield, Durham Tees Valley, 
Edinburgh, Enniskillen, Fife, Gamston, Glasgow, Heathrow, Humberside, 
Inverness, Leeds-Bradford, Lee-on-Solent, London Gatwick, London 
Heathrow, Lydd, Manchester, Manston, Newcastle, Newquay, Northolt, 
Norwich, Oban, Prestwick, Scatsta, Southend, Stornoway, Sumburgh, 
Tatenhill, Tingwall, Wick and Woodvale. 
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1. Introduction 
 
1.1 This document reports on an assessment of the potential aviation 
constraints on a proposed building development at the MOKA Nightclub site, 
Station Way, Crawley, Sussex.  This work was commissioned by Rainier 
Developments Ltd on 13 September 2018. 
 
 
2. The proposed development 
 
2.1 The proposed development consists of residential-led mixed-use 
accommodation on the site currently occupied by the Moka Nightclub, 
Crawley, four kilometres south of Gatwick Airport.  The site location is shown 
in Figure 1.  The site boundary is shown in Figure 2. 
 
2.2 The development will extend to eleven storeys, with a maximum 
structure height of 110.9 metres Above Ordnance Datum (AOD). 
 
 
3. Aviation receptors 
 
3.1 The proposed development is 4km south of Gatwick Airport.  The 
following receptors associated with the airport have the potential to be 
affected by the development: 

 physical safeguarding (obstacle limitation surfaces); 

 instrument approach procedures; 

 departure procedures; 

 Visual Flight Rules (VFR) traffic; 

 technical impacts on radio navigation aids; 

 technical impacts on primary and secondary surveillance radar. 
 
3.2 In addition, this report assesses the potential for impacts on the NATS 
En Route primary surveillance radar at Pease Pottage, 3.8km south west of 
the development site. 
 
 
4. Gatwick Airport parameters 
 
4.1 Gatwick Airport is a Code 4E airport certificated by the Civil Aviation 
Authority (CAA) under Commission Regulation (EU) No 139/2014.  It has a 
single runway, designated 08R/26L, oriented east-west, 3316 metres in 
length.  A second runway, designated 08L/26R, parallel to and north of 
08R/26L, is used as an alternate when 08R/26L is out of service for 
maintenance or due to an incident. 
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Figure 1:  Proposed MOKA Nightclub development site location 
 

 

Figure 2:  MOKA Nightclub site boundary 
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5. Gatwick Airport obstacle limitation surfaces 
 
5.1 Certificated aerodromes are protected from obstacles that might pose a 
hazard to aircraft by a series of Obstacle Limitation Surfaces (OLSs).  These 
have vertical and horizontal boundaries defined internationally and set out in 
the EASA document Certification Specifications and Guidance Material for 
Aerodromes Design (CS-ADR-DSN).1  The hazard posed by a particular 
proposed obstacle is assessed in terms of whether it would infringe any of the 
specified OLSs surrounding that aerodrome. 
 
5.2 Gatwick Airport has the following OLSs relevant to the proposed 
development: 

 an Inner Horizontal Surface (IHS) - 4000m radius circles from the ends 
of the runway strips, joined by straight lines parallel to the runways; 

 a Conical Surface (CS) extending outwards from the IHS to 2000m 
beyond the boundary of the IHS. 

 
5.3 The Gatwick Airport IHS is a horizontal plane at an elevation of 
104.35m AOD.  The CS consists of a 1:20 slope up from 104.35m AOD at its 
inner boundary to 204.35m AOD at its outer boundary.  The development site 
is located almost wholly within the boundaries of the IHS.  The south east 
corner of the site is located 18 metres beyond the boundary of the IHS and is 
therefore under the Conical Surface.  The elevation of the Conical Surface at 
that point is 105.3m AOD. 
 
5.4 Any building exceeding a height of 104.35m AOD on the development 
site would infringe the Gatwick Airport IHS.  The terrain at the development 
site has an elevation of approximately 76.0m AOD.  Consequently any 
building exceeding 28.35 metres above ground level (agl) is likely to infringe 
the IHS.  With an overall structure height of 110.9m AOD, the proposed 
development will infringe the IHS by 6.55m. 
 
5.5 Infringements of obstacle limitation surfaces may have differing 
degrees of operational and safety significance depending on the extent of the 
infringement, its location relative to the airport and traffic patterns, the volume 
and types of air traffic using the airspace in the vicinity, the effects on any 
instrument approach procedures for the airport, and the height and location of 
any existing obstacles in the vicinity. 
 
5.6 CS ADR-DSN.J.480 states that: 

New objects or extensions of existing objects should not be permitted 
above the conical surface and the inner horizontal surface except when 
an object would be shielded by an existing immovable object, or if after a 
safety assessment, it is determined that the object would not adversely 
affect the safety or significantly affect the regularity of operations of 
aeroplanes.2 

 

                                            
1  EASA, Annex to ED Decision 2016/027/R, CS-ADR-DSN, Issue 3, 8 December 2016. 
2  EASA, Annex to ED Decision 2016/027/R, CS-ADR-DSN, Issue 3, 8 December 2016. 
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5.7 There are, therefore, two circumstances in which an infringement of an 
Inner Horizontal Surface may be considered acceptable: 

1. when the infringing structure is considered to be ‘shielded’ by other 
objects; and 

2. when an assessment of the infringement determines that it will not 
adversely affect safety or significantly affect the regularity of aircraft 
operations. 

 
5.8 CS-ADR-DSN advises that “Circumstances in which the shielding 
principle may reasonably be applied are described in ICAO Doc 9137, Airport 
Services Manual, Part 6, Control of Obstacles.”3  Section 2.9 of ICAO Doc 
9137 sets out the principles of shielding thus: 

Shielding principles are employed when some object, an existing 
building or natural terrain, already penetrates above one of the obstacle 
limitation surfaces described in Annex 14.  If it is considered that the 
nature of an object is such that its presence may be described as 
permanent, then additional objects within a specified area around it may 
be permitted to penetrate the surface without being considered as 
obstacles.  The original obstacle is considered as dominating or 
shielding the surrounding area. 

 
5.9 The document further advises that ICAO decided not to agree 
specifications for how shielding is to be applied but to leave this material as 
guidance: 

It was generally agreed that the formula for shielding should be based 
on a horizontal plane projected from the top of each obstacle away from 
the runway and a plane with a negative slope of 10 per cent towards the 
runway.  Any object which is below either of the two planes would be 
considered shielded.  The permission to allow objects to penetrate an 
obstacle limitation surface under the shielding principle should, however, 
be qualified by reference to the need for an aeronautical study in all 
cases.4 

 
5.10 In the UK, prior to regulation of aerodromes being transferred to EASA 
in 2014, guidance on the use of the shielding principle in relation to objects 
infringing an IHS did not specify the dimensions or slopes of any shielding 
planes, advising only that: 

The principle of shielding is employed when a substantial and 
permanent object or natural terrain already penetrates an obstacle 
limitation surface. When it is considered that such an obstacle is 
permanent, objects of equal or lesser height around it may, at the CAA’s 
discretion, be permitted to penetrate the surface.5 

 
5.11 To ascertain whether shielding might be applicable to the proposed 
development, an assessment has been carried out of whether other 

                                            
3  CS-ADR-DSN GM1 ADR-DSN.J.480(d). 
4  ICAO Doc 9137 Part 6 paragraph 2.9.3. 
5  CAA, CAP 168: Licensing of Aerodromes, Edition 10, February 2014, paragraph 4.64. 
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permanent obstacles, also penetrating the Inner Horizontal Surface or the 
Conical Surface, exist in the vicinity of the proposed development. 
 
5.12 The Gatwick Airport entry in the UK Aeronautical Information 
Publication (AIP) lists 20 obstacles in the circling area and at the aerodrome.6  
In addition, the following were consulted to identify existing obstacles in the 
vicinity of Gatwick Airport: 

 instrument approach charts and the ATC Surveillance Minimum 
Altitude Chart for Gatwick Airport, published in the UK AIP; 

 the listing of en route obstacles in the UK AIP, ENR 5.4; 

 the 1:250,000 aeronautical chart for the area.7 
 
5.13 Of the obstacles listed in the Gatwick Airport AIP entry, two were found 
to be located in the area to the south of the airport and within the lateral 
boundaries of either the Inner Horizontal Surface or the Conical Surface: 

 a telecommunications mast off Woldhurstlea Close, Gossops Green, 
Crawley, with a height of 419ft (127.7m) AOD;8 and 

 the tower block of Central Sussex College, College Road, Crawley, 
with a height of 382ft (116.4m) AOD.9 

The locations of those obstacles relative to Gatwick Airport and the proposed 
development site are shown in Figure 3. 
 
5.14 The Woldhurstlea Close telecommunications mast is an estimated 
4067 metres from the end of the runway 08R/26L runway strip and is 
therefore 67 metres beyond the IHS, under the Conical Surface.  The 
elevation of the CS at that point is 353.5ft AOD.  The mast therefore breaches 
the CS by 65.5ft. 
 
5.15 The Central Sussex College tower is 3575 metres from the centreline 
of runway 08R/26L and is therefore within the IHS.  The elevation of the IHS is 
342.6ft AOD.  The building therefore breaches the IHS by 39.4ft (12.0m).10 
 
5.16 The Central Sussex College building is located closer to the Gatwick 
runway than the proposed Moka Nightclub site development, and on a similar 
bearing from the airport.11  It therefore meets the criteria set out in ICAO Doc 
9137 to act as a shielding obstacle for the proposed development.  If 
accepted as a shielding obstacle, the Central Sussex College would provide a 
basis for a building up to 116.4m AOD being permissible on the Moka 
Nightclub site. 
 
 

                                            
6  UK AIP, EGKK AD 2.10. 
7  CAA, Topographical Air Chart of the United Kingdom 1:250,000: Sheet 8 England South, Edition 22, 2018. 
8  UK AIP EGKK AD 2.10 obstacle no.EGKK1284.  The Gatwick Airport ATC Surveillance Minimum Altitude Chart 

and instrument approach charts depict this obstacle as being 408ft AOD.   
9  UK AIP EGKK AD 2.10 obstacle no.EGKK1629.  The Gatwick Airport ATC Surveillance Minimum Altitude Chart 

and instrument approach charts depict this obstacle as being 385ft AOD.   
10  Or by 42.4ft if the instrument approach chart data are used. 
11  Central Sussex College is on a bearing of 170°T from the Gatwick Aerodrome Reference Point (ARP).  The proposed 

development is on a bearing of 173-174°T from the Gatwick ARP. 
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Figure 3:  Obstacles listed in Gatwick AIP 
 
5.17 In addition to the Central Sussex College building, a number of other 
planning applications for tall buildings in this area of Crawley have received 
consent in the past two years.   
 
5.18 Immediately adjacent to the west of the proposed development site, a 
mixed use development on the Overline House site was approved on 16 
August 2016.  It is a ten-floor development with an overall structure height of 
107.4m AOD.  Condition 18 of the planning consent states: 

18. No part of the buildings or associated structures hereby permitted 
shall exceed 107.400m AOD.  
REASON: To ensure that the proposed development does not further 
penetrate the Obstacle Limitation Surface (OLS) surrounding Gatwick 
Airport which could endanger aircraft movements and the safe operation 
of the aerodrome.12 

The Overline House development is located just inside the outer limits of the 
Gatwick Airport IHS, at the same distance from the Gatwick Airport runway as 
the proposed development, and immediately adjacent to it.  This development 
provides a basis for application of the shielding principle to the proposed 
development, up to a level of 107.4m AOD. 
 

                                            
12  Crawley Borough Council, planning application reference CR/2016/0294/OUT. 
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5.19 A planning application for redevelopment of the Crawley Civic Office 
site was consented in June 2018.13  The development will consist of buildings 
up to 115.5m AOD, penetrating the Gatwick IHS by 11.1m.  The Crawley Civic 
Office development and the proposed development are on similar bearings 
from Gatwick Airport, however the Civic Office site is 500 metres closer to the 
Gatwick Airport runway than the proposed development. 14  Gatwick Airport 
did not object to the Civic Office application but referred to the existing Central 
Sussex College Tower as providing a level of mitigation for the development. 
The airport also noted that the acceptance of the Civic Office development did 
not set a precedent and each application was assessed on its merits in 
relation to aerodrome safeguarding. 
 
5.20 The second circumstance in which an infringement of an Inner 
Horizontal Surface may be considered acceptable is “if after a safety 
assessment, it is determined that the object would not adversely affect the 
safety or significantly affect the regularity of operations of aeroplanes.15  This 
has two elements.   
 
5.21 The safety element of the provision relates to the probability of an 
aircraft colliding with the object.  CS-ADR-DSN states that the purpose of the 
Inner Horizontal Surface is “to protect airspace for visual manoeuvring prior to 
landing.”16  For aircraft flying under the Visual Flight Rules (VFR), the Inner 
Horizontal Surface exists to control obstacles that might affect aircraft joining, 
leaving or flying in the visual circuit.  For aircraft flying under the Instrument 
Flight Rules (IFR), the Inner Horizontal Surface is of relevance to aircraft 
carrying out a Visual Manoeuvring (Circling) approach. 
 
5.22 The probability of the proposed development generating an increased 
risk of collision will depend on (a) the likelihood that aircraft will be flying low 
enough in the area to collide with the object and (b) the height of the object 
relative to other existing obstacles in the vicinity. 
 
5.23 The minimum heights at which aircraft can fly above ground level are 
defined in air law.  The provisions on minimum heights are contained in a part 
of EU law known as the Standardised European Rules of the Air (SERA), 
which took effect in Europe (including the UK) on 4 December 2014.17 
 
5.24 For flights over built-up areas such as the central area of Crawley, two 
parts of SERA apply.  SERA.5005 states: 

(f) Except when necessary for take-off or landing, or except by 
permission from the competent authority, a VFR flight shall not be flown:  
(1) over the congested areas of cities, towns or settlements or over an 
open-air assembly of persons at a height less than 300 m (1 000 ft) 
above the highest obstacle within a radius of 600 m from the aircraft 

                                            
13  Crawley Borough Council, planning application reference CR/2017/087/OUT. 
14  Crawley Civic Office is on a bearing of 172-3°T from the Gatwick Aerodrome Reference Point (ARP).  The proposed 

development is on a bearing of 173-174°T. 
15  EASA, Annex to ED Decision 2016/027/R, CS-ADR-DSN, Issue 3, 8 December 2016. 
16  CS ADR-DSN.H.420(a).  
17  There remains some uncertainty as to the aviation safety regime in the UK post-Brexit, but reports in June 2018 

indicate that the UK Government intends to remain in EASA after the UK leaves the EU. 
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while SERA.3105 states: 

Except when necessary for take-off or landing, or except by permission 
from the competent authority, aircraft shall not be flown over the 
congested areas of cities, towns or settlements or over an open-air 
assembly of persons, unless at such a height as will permit, in the event 
of an emergency arising, a landing to be made without undue hazard to 
persons or property on the surface.  

 
5.25 The proposed development is located in the central area of the town of 
Crawley.  This is a “congested area” as defined in aviation law.18  
Consequently all aircraft flying over this area must be flying at a height of at 
least 1000 feet above the highest obstacle within 600m of the aircraft.  The 
Central Sussex College building is within 600m of the proposed development 
and has a height of at least 382 feet above sea level.19  Thus, currently, no 
aircraft can legally fly at less than 1382 feet above sea level over the site of 
the proposed development.  As long as the overall height of any structures in 
the proposed development does not exceed 382 feet above sea level (116.4m 
AOD), the minimum height for VFR flights over Crawley will not change as a 
result of construction of the development. 
 
5.26 The second of the two elements referred to in paragraph 5.21 above, 
where penetration of an Inner Horizontal Surface may be considered 
acceptable, is where ‘regularity of operations of aeroplanes’ is not significantly 
affected.  This refers to circumstances where a tall object may force aircraft to 
fly at a higher altitude, which may then increase the proportion of the time 
when the cloudbase would preclude flying, or would prevent an aircraft 
making an approach to the airport.  In practice this is restricted to impacts on 
aircraft flying under the Instrument Flight Rules (IFR) – the vast bulk of the 
traffic at Gatwick Airport. 
 
5.27 At 3.95 km from the runway centreline, the proposed development is 
outside the obstacle protection areas for all conventional and RNAV (GNSS) 
approach procedures for runways 08R and 26L at Gatwick Airport.20  
Therefore it cannot affect the straight-in approach minima – and therefore the 
regularity of operations - for those procedures.   
 
5.28 In relation to Visual Manoeuvring (Circling) approaches - the visual 
manoeuvring element of an instrument approach carried out to a different 
runway from the one intended for landing – the proposed development is 
more than 3.12km from the nearest runway threshold at Gatwick Airport and is 
therefore beyond the obstacle protection area for VM(C) approaches for 
Category A aircraft.  It is, however, within the obstacle protection areas for 
VM(C) approaches for Category B, C and D aircraft. 
 

                                            
18

  EASA defines ‘congested area’ as “any area which is substantially used for residential, commercial or recreational 

purposes.” 
19  As noted in paragraph 5.14, other parts of the UK AIP depict the height of the building as 385ft amsl. 
20  This includes the SRA procedures for runways 08R and 26L, whose protection area comprises a 15° splay outwards 

from a point 2135m abeam the Missed Approach Point for runway 26L and 26L and 2290m abeam the Missed 

Approach Point for runway 08R.. 
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5.29 For Category B, C and D aircraft, the minimum obstacle clearances for 
VM(C) approaches are 295, 394 and 394 feet respectively.  The published 
instrument approach procedures for Gatwick Airport have VM(C) minima of 
800, 970 and 1120 feet above sea level respectively for Category B, C and D 
aircraft.  These correspond to maximum permissible obstacle heights in the 
area of 506, 576 and 726 feet above sea level.  Therefore, any new 
development within the Cat B, C and D circling areas that has an overall 
height of 506 feet (154.2m) above sea level or less will have no impact on 
these minima.   
 
5.30 The proposed development at the MOKA Nightclub site will have a 
maximum structure height of 110.9m above sea level.  Since this is well below 
the heights permissible under the existing VM(C) procedure minima, the 
proposed development will have no impact on those minima. 
 
5.31 In summary, since the proposed development will not cause aircraft – 
whether flying under the VFR or the IFR – to fly any higher than they do in the 
current obstacle environment over the built-up area of Crawley, it is concluded 
that it “would not adversely affect the safety or significantly affect the regularity 
of operations of aeroplanes”.  There are therefore grounds for accepting the 
proposed development’s penetration of the Gatwick Airport Inner Horizontal 
Surface according to the terms of EASA CS-ADR-DSN. 
 
 
6. Gatwick Airport instrument approach, departure and VFR transit 
procedures 
 
6.1 The effects of the proposed development on the procedure minima for 
instrument approaches to Gatwick Airport have been assessed in section 5 
above in relation to the ‘regularity’ implications of a breach of the airport’s 
Inner Horizontal Surface. 
 
6.2 As regards potential effects on the missed approach profiles for 
approaches to runways 08R or 26L, Figure 4 shows the instrument procedure 
chart for the ILS approach to runway 26L.  The missed approach profile for 
this approach is the same as for all instrument approaches to runways 08R 
and 26L:  aircraft must turn on to a southerly heading, but only after passing 
2000 feet or 1nm before the threshold of the runway, whichever is later.  This 
means that no aircraft conducting a missed approach to either runway will be 
initiating the turn towards Crawley until they have passed an altitude of 2000 
feet.  They will therefore pass over the town of Crawley at an altitude in 
excess of 2000 feet.  This gives well over 1500 feet vertical clearance above 
all existing and proposed obstacles in Crawley – well in excess of the 
minimum required obstacle clearance of 164 feet for this phase of a missed 
approach.21  Consequently the proposed development will have no impact on 
the missed approach procedures for Gatwick Airport. 

                                            
21  ICAO, Procedures for Air Navigation Services: Aircraft Operations, Volume II: Construction of Visual and 

Instrument Flight Procedures, Doc 8168, OPS/611, Part 1, Section 4, Chapter 6, Section 6.4. 
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Figure 4:  Instrument approach chart for runway 26L ILS approach, showing 

location of proposed development site 
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6.3 As regards departure procedures, all departures from Gatwick Airport 
are subject to Noise Preferential Routes (NPRs) and associated Standard 
Instrument Departures (SIDs).  None of these NPRs/SIDs crosses over any 
part of the town of Crawley, and the description of these procedures in the UK 
AIP explicitly prohibits aircraft flying these routes from overflying the town of 
Crawley.  The closest route, which passes some 5km south of the proposed 
development, requires aircraft to be above 2500ft by that point.22  All 
departure routes from runway 26L must safely clear surveyed obstacles up to 
499ft above sea level in the initial climb-out from the runway.  Therefore 
obstacles of less than that height that are located well away from any 
departure routes can have no impact on the required profile for those routes. 
 
6.4 Gatwick Airport is contained within a Control Zone of Class D airspace 
extending from ground level up to 2500 feet above sea level.  Aircraft flying 
under the Visual Flight Rules (VFR) – such as light aircraft and helicopters – 
are permitted to cross through this airspace on condition of obtaining a 
clearance from Gatwick air traffic control (ATC).  Most such clearances are for 
north-south transits through the zone, avoiding the final approach and climb-
out areas to the east and west of the runway.  The standard clearance for 
VFR traffic is to route between the visual reporting points (VRPs) of 
Handcross at the southern boundary of the zone and Buckland, Godstone or 
Godstone Railway Station at the northern boundary of the zone, via the 
threshold of the runway in use, at an altitude not above 1500 feet above sea 
level.  The section of these VFR transit routes between the airport and 
Handcross inevitably takes aircraft over the town of Crawley.  
 
6.5 As noted above, SERA.5005(f) requires aircraft flying VFR over 
Crawley to fly at least 1000ft above the highest obstacle within 600m of the 
aircraft.  Aircraft flying within 600m of the Central Sussex College building are 
therefore required to fly at an altitude of at least 1382 feet above sea level.  
Since the proposed development is wholly located within 600m of the Central 
Sussex College building, that minimum altitude also applies over the 
development site.  Any development on the site that does not exceed the 
height of the Central Sussex College building will have no impact on the 
required minimum altitude for aircraft flying over Crawley on a VFR transit of 
the Gatwick Control Zone. 
 
6.6 Slightly different criteria apply to VFR traffic that is approaching to land 
at Gatwick.  These aircraft are directed by ATC to avoid overflying Crawley at 
less than 3000ft.23  Buildings at the proposed development site can have no 
impact on these aircraft. 
 
 

                                            
22  WIZAD 4M 4V SID – UK AIP AD 2-EGKK-6-16, 13 September 2018. 
23  UK AIP EGKK AD 2.22 paragraph 1 (a) (iii). 
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7. Technical impacts on radio navigation aids 
 
7.1 Every aeronautical radio station requires a technical area to be 
safeguarded against the possibility that buildings or other structures erected 
within the safeguarded area cause interference to the signal radiated by that 
station.  The dimensions of these safeguarded areas are set out in section 
GEN.02 of CAP 670.24 
 
7.2 Gatwick Airport has the following radio navigation and landing aids: 

 Cat.III Instrument Landing System (ILS) - localiser and glide path 

 Distance Measuring Equipment (DME). 
 
7.3 For Cat.III ILS localiser, CAP 670 defines the safeguarded areas as 
follows: 

 a sector of 750m radius centred on the localiser and ±60° about the 
runway centreline at ground level, in the direction of the runway 
threshold; 

 a sector, centred on the localiser, ±15° about the runway centreline and 
1500m along the runway, at ground level, in the direction of the runway 
threshold; 

 a rectangle 300m either side of and parallel to the extended runway 
centreline commencing 100m behind the respective localiser and 
extending to 100m beyond the end of concrete at the landing end of the 
respective runway; and 

 a volume commencing 100m from the end of concrete at ground level 
on a projected 1:50 slope to a range of 1000 m and ±300 m about the 
extended runway centreline.25 

 
7.4 These areas extend only a short distance beyond the airport boundary 
and no part of any of the safeguarded areas is within 3km of the proposed 
development.  Consequently the proposed development will have no impact 
on the technical functioning or performance of the ILS localisers at Gatwick 
Airport. 
 
7.5 For ILS glidepath, CAP 670 defines the safeguarded area as follows: 

 a sector of 750m radius ±60° about a line originating at the base of the 
glide path aerial parallel to the approach runway centreline. 

 
7.6 No part of any of the safeguarded areas for the two glidepath 
transmitters at Gatwick Airport is within 3km of the proposed development.  
Consequently the proposed development will have no impact on the technical 
functioning or performance of the ILS glide path transmitters at Gatwick 
Airport. 
 

                                            
24  CAA, Air Traffic Services Safety Requirements, CAP 670, Third Issue, Amendment 1/2014, 23 May 2014. 
25  Or ±500m if large scale development on the edge of the ± 300 m boundary is likely. 
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7.7 For DME, CAP 670 defines the safeguarded area as follows: 

 an inverted cone of 500m radius with a 2% (1:50) slope, originating at 
the base of the DME aerial. 

 
7.8 This area extends only a short distance beyond the airport boundary 
and no part of the area is within 3km of the proposed development.  Even if 
the 1:50 slope was extended to the proposed development site, it would be at 
an elevation of 135m AOD at that point and therefore well above the height of 
the proposed buildings on the MOKA Nightclub site.  Consequently the 
proposed development will have no impact on the technical functioning or 
performance of the DME at Gatwick Airport. 
 
 
8. Technical impacts on primary and secondary surveillance radar 
 
8.1 Both primary surveillance radar (PSR) and secondary surveillance 
radar (SSR) can be affected by large buildings close to the radar antenna.  
NATS En Route operates a Raytheon ASR-10SS PSR and combined SSR on 
the south side of Gatwick Airport.  The radar provides data to the London 
Terminal Control Centre at Swanwick, which controls aircraft inbound to and 
outbound from airports in the London area, including Gatwick. 
 
8.2 PSR may be affected by large flat surfaces of buildings close to the 
radar transmitter reflecting the radar signal.  Radar data processing filters out 
any such reflections from static objects, preventing them from being displayed 
as targets on the radar display.  However in extreme cases the reflected 
signals may overload the radar receiver’s processing capacity, leading to 
degradation of the processing and display of wanted targets.  In addition, tall 
buildings within line of sight of a PSR may reduce the radar’s coverage of 
airspace at low level beyond the building. 
 
8.3 In the case of SSR, the large flat surfaces of nearby buildings can 
reflect both the transmitted signal from the radar and the returned signal from 
the aircraft, causing errors in the displayed range and azimuth bearing of the 
aircraft on the radar display.  SSR may also be affected by shadowing of the 
low level airspace beyond the obstruction. 
 
8.4 The proposed development site is 3760 metres from the Gatwick 
PSR/SSR on a bearing of 188° True.  The line of sight from the radar to 
buildings on the proposed development site is likely to be constrained by other 
buildings located between the radar and the development site.  In particular, 
the Crawley Telephone Exchange, 600m north of the MOKA Nightclub site, is 
located on the same bearing from the radar and has roof heights up to 32m 
agl (104m AOD).  It can be expected that this building will at least partly 
shadow buildings at the proposed development site from the radar’s line of 
sight.  The planning consent for re-development of the Crawley Civic Offices 
site (planning reference CR/2017/0997), 450 metres north of the proposed 
development site, will create a new building with an overall height of 115.5m 
AOD, extending across the bulk of the radar’s direct line of sight to the MOKA 
Nightclub site (see Figure 5).  It is concluded that existing and proposed 
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buildings will partly or fully shadow the proposed development from being 
illuminated by the Gatwick PSR and SSR. 
 

 

Figure 5:  Shadowing effect of other buildings on Gatwick Airport radar 
 
8.5 Reflection effects on SSR depend on the extent of the flat vertical 
surface of the building that will be visible to the radar, and its range from the 
transmitter.  Given the evidence above on obstruction of the radar’s line of 
sight to buildings on the MOKA Nightclub site, only the uppermost parts of any 
buildings are likely to be within line of sight of the radar.  Evidence from other 
sites indicates that this is unlikely to be sufficient to generate false plots on the 
SSR.  The Civic Offices re-development consent contains a condition 
requiring a radar mitigation scheme to address effects on the Gatwick SSR, 
as do the consented Boeing Hangar at the airport (planning reference 
CR/2017/0116/FUL) and an office development at London Road-Fleming Way 
(planning reference CR/2014/0760/FUL).  However all of these developments 
are closer to the radar and have significantly greater line of sight from it than 
the proposed development.  The adjacent Overline House development has 
no radar mitigation condition on the consent. 
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9. Impacts on NATS En Route Pease Pottage PSR 
 
9.1 The NATS En Route primary surveillance radar at Pease Pottage is 
3.8km south west of the development site.  The PSR antenna is at an 
elevation of 172.5m AOD. 
 
9.2 The recommended protection areas for PSR to ensure that buildings do 
not impair the radar’s performance are set out in ICAO EUR Doc 015.  The 
protection area for PSR is an inverted cone of 15,000m radius around the 
radar, with the lower surface of the cone consisting of an upward slope, from 
ground level at the base of the radar, with a slope of +0.25°.26 
 
9.3 Any building on the proposed development site will have a structure 
height significantly less than 172.5m AOD.  Consequently the elevation angle 
from the Pease Pottage PSR to the roof of any buildings will be negative and 
all structures in the proposed development will be well below the buildings 
protection area for this radar.  It is concluded that the proposed development 
will not impair the performance of the NATS En Route Pease Pottage PSR. 
 
 
10. Consultations with aviation stakeholders 
 
10.1 Gatwick Airport was consulted about the proposed development on 14 
September 2018 and responded in a letter dated 9 November 2018 (attached 
as Appendix A to this report).  Their response states that: 

 there are no safety issues arising from the infringement of the IHS; 

 there will be no impact on navigation aids in use at Gatwick Airport;  

 there will be no impacts on instrument Flight Procedures at Gatwick 
Airport; and 

 the height of the building should not extend beyond 110.9m AOD. 
The Gatwick Airport response also advised that NATS En Route should be 
consulted concerning possible impacts on their Gatwick and Pease Pottage 
radars.   
 
10.2 In addition Gatwick Airport has requested that: 

 if the design of the development includes large areas of flat and 
shallow pitched roofs, a Bird Hazard Management Plan should be 
prepared; 

 no wind turbines should be included in the development; 

 if solar panels are to be installed, a glare assessment may be 
requested; 

 crane operations during the construction of the site will be subject to 
granting of permits by the airport. 

 
10.3 NATS En Route was commissioned to provide a technical and 
Operational Assessment (TOPA) of the proposed development on 15 

                                            
26  International Civil Aviation Organization, European Guidance Material on Managing Building Restricted Areas, 

ICAO EUR DOC 015, 3rd Edition, November 2015, Appendix 3, Table 4. 
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November 2018.  The completed TOPA is attached as Appendix B to this 
report.  It concludes that: 

 degradation in the low level coverage of the Gatwick G10 radar is not 
anticipated; 

 the shielding provided by the Civic Centre building, together with the 
additional obstructions blocking the signal path, mean that reflections of 
the Gatwick G10 radar signal by the proposed development are not 
anticipated; 

 the proposed development is very low in the beam of the Pease 
Pottage radar and thus no degradation in its low level cover is 
anticipated; 

 due to the terrain profile, the negative elevation angle from the radar to 
the development and shielding by a building south of the site, 
reflections of the Pease Pottage SSR signal are not anticipated; 

 the proposed development is well below the signal path between the 
Pease Pottage radar and its Far Field Monitor and is not anticipated to 
affect the signal in any way; 

 there is considered to be no risk of cranes on the site having an impact 
on radar; 

 there will be no impact on NATS En Route navigation aids; 

 there will be no impact on NATS En Route aeronautical radio sites. 
 
10.4 The TOPA deems the proposed development to be acceptable.  It 
advises that the applicant should engage with Gatwick Airport in respect of the 
Crane Permit (CP) approvals system required for cranes on the site. 
 
 
11. Summary and Conclusions 
 
11.1 The proposed development site is located almost entirely within the 
boundaries of the Gatwick Airport Inner Horizontal Surface (IHS).  The south 
east corner of the site is within the boundaries of the Gatwick Airport Conical 
Surface (CS).   
 
11.2 Any building exceeding a height of 104.35m AOD on the development 
site would infringe the Gatwick Airport IHS.   
 
11.3 Infringements of an IHS may be accepted if the Civil Aviation Authority 
determines that the infringing object is ‘shielded’ by other permanent 
obstacles of greater or similar height in the vicinity.  The tower of Central 
Sussex College, 450m north of the proposed development site, has a 
published height of 382ft AOD.  It meets the criteria to act as a shielding 
obstacle for the proposed development.  This provides a basis for a building 
up to 116.4m AOD being permissible on the MOKA Nightclub site.  The 
Crawley Civic Office redevelopment, 500m north of the proposed 
development site, also meets the criteria to act as a shielding obstacle for the 
proposed development.  This provides a basis for a building up to 115.5m 
AOD being permissible on the MOKA Nightclub site. 
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11.4 Infringements of an IHS may also be permissible if it is determined that 
the infringement would not would not adversely affect the safety or 
significantly affect the regularity of operations of aeroplanes.  Development on 
the MOKA Nightclub site up to an elevation similar to that of surrounding 
buildings would not pose any additional collision risk to aircraft and would not 
result in the raising of minimum altitudes for any instrument approach 
procedures.  It is concluded that such development would not affect the safety 
or regularity of air traffic at Gatwick and the infringement of the IHS should be 
permissible on those grounds. 
 
11.5 The proposed development would have no impact on missed 
approach, departure or VFR transit procedures for Gatwick Airport. 
 
11.6 The proposed development site is well beyond the technical 
safeguarding areas for radio navigation aids at Gatwick Airport and will have 
no effects on those facilities. 
 
11.7 Gatwick Airport has been consulted and has no objections to a 
development on the site up to a height of 110.9m AOD. 
 
11.8 NATS En Route has assessed the proposed development and found it 
to be acceptable in relation to all NATS equipment in the vicinity. 
 

________________________ 


