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1 Introduction 

1.1 Introduction  

London Biggin Hill Airport (LBHA) are currently progressing an Airspace Change 
Proposal (ACP) to re-design Instrument Approach Procedures (IAPs) at the airfield in 
accordance with the ACP process defined in Civil Aviation Publication (CAP) 1616 
[Ref 1] as regulated by the UK Civil Aviation Authority (CAA). In line with this 
process, LBHA is currently at Step 2B, requiring a change sponsor (LBHA in this case) 
to carry out an Initial Options Appraisal (IOA) of the options identified in Step 2A 
(Options Development) of the process. 

1.1.1 Document Purpose and Scope 

The overall purpose of this document is to provide a narrative, explaining the steps, 
rationale, and outcomes of Step 2B. It must be highlighted that this document does 
not contain a detailed IOA analysis of each option. Full analysis can be found, 
alongside this document on the CAA Airspace Change Portal, available via the link 
below. 

https://airspacechange.caa.co.uk/PublicProposalArea?pID=207 

With reference to the ACP quoted above, this document includes the methodology, 
baseline definition and results summary of the IOA along with supporting 
Appendices.  

This document is structured as follows:  

1. Introduction (this Section) 
2. Initial Options Appraisal Methodology 
3. Baseline Definition 
4. Initial Options Appraisal Results 
5. Qualitative Safety Assessment 
6. Qualitative Noise Assessment Methodology 
7. Design Options Short List 
8. Initial Options Appraisal Full Analysis Table (shown in Appendix A1)  

Please note, it is recommended that readers review this document either before or 
alongside the IOA Full Analysis Table (Appendix A1) to provide additional context, 
clarification, and rationale. 

 

1.2 Background 

LBHA has embarked on this airspace change for 2 reasons: 

• In order to be compliant with European Aviation Safety Agency (EASA) 
Regulatory requirements detailed within Implementing Rule (IR) (EU) 20 
18/10 48 [Ref 2].  This will also meet the requirements within the CAA 
Airspace Modernisation Strategy (AMS) [Ref 3]. 
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• If successful, it will also add a layer of resilience to the airport operation by 
providing a second instrument approach in the event that the current 
procedure is unavailable. 

As part of this redesign, LBHA must follow guidance provided by the CAA and 
successfully complete the first 6 stages of CAP 1616 – Airspace Design [Ref 1]. 

The overall aim of this ACP is to establish new IAPs and a Missed Approach Procedure 
(MAP) that are safe, efficient, and fully compliant with the appropriate regulations.  

This is reflected in the Statement of Need (SoN) submitted to the CAA in April 2020, 
which reads:  

“London Biggin Hill Airport is proposing to implement an RNAV (GNSS) Instrument 
Approach Procedure (IAP), with LNAV and LPV Minima, to Runway 21. The IAP will 
be designed for aircraft in Speed Categories A, B and C, and will include an RNAV 
Missed Approach Procedure. 

The RNAV (GNSS) IAP will replicate / mimic the existing Runway 21 ILS/DME/VOR 
procedure. The RNAV (GNSS) Procedure for Runway 21 will not only act as a back-up 
in the event of an ILS failure, but will also future proof the airfield and provide an 
alternative to procedures utilising the BIG VOR, which is due to be removed in the 
near future.” 

Current approaches at LBHA rely on a ground beacon, known as a VHF Omni-
directional Range (VOR) in combination with Distance Measuring Equipment (DME), 
located at LBHA. As part of the drive to facilitate airspace modernisation, the VOR is 
being removed, as of 1st December 2022, making the existing procedures at LBHA 
unviable. If this were to occur without any mitigating actions, there would be no 
published link between the airways network and LBHA, resulting in an in-efficient 
utilisation of airspace, leading to additional fuel burn, aircraft noise and emissions. 
This ACP attempts to address this issue, by establishing Area Navigation (RNAV) 
approaches utilising Global Satellite System (GNSS) technology as opposed to 
conventional ground-based beacons. 

1.3 CAP1616 Airspace Change Process 

In designing and implementing airspace changes, change sponsors are subject to the 
process described in CAP1616 [Ref 1]. This is a seven-stage process, published by the 
CAA, which also provides guidance to those seeking to change the way in which 
airspace is used and managed. The seven-stage process is visualised in Figure 1 
below, highlighting the current stage (Stage 2) within the process.  

 

 Figure 1 High-level CAP 1616 Process 
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1.3.1 Progress So Far 

LBHA has completed Stage 1 of the process, requiring a justified Statement of Need to 
be submitted and approved by the CAA along with the establishment of Design 
Principles (DPs) to be used as high-level requirements. The first stage of the CAP 
1616 [Ref 1] process was completed in January 2021. A copy of the Statement of Need 
(see Section 1.2) and DPs can be found on the CAA airspace change portal.  

As part of the second stage (Develop & Assess), LBHA is required to develop a set of 
design options, test these at targeted focus groups, assess them against the DPs (as 
established in Stage 1) and carry out an IOA to compare them against an established 
baseline. The baseline used for this (and subsequent) assessments is the projected 
situation, following the removal of the VOR. Further details regarding the baseline 
can be found in Section 3 of this document. 

1.3.2 Step 2A – Options Development  

During Step 2A, LBHA produced a full comprehensive list of design options covering 
both instrument and missed approaches for Runway 21. These options considered 
the fixed constraints identified during Step 1A and the DPs as established in Step 1B. 

The identified constraints are as follows:  

• Designers are limited to the PANS-OPS design options. 

• This change should not necessitate any change to any other air traffic procedure. 

• This change should not change any airspace configuration or classification. 

• This change is limited to changes at 3000 feet and below, as procedures above 
are “owned” by NATS and are not part of this change. 

In accordance with the requirements of CAP 1616 [Ref 1], a set of high-level criteria 
was developed from the DPs to support the design process; the application of these 
criteria to the initial comprehensive list (tested with the stakeholders) generated the 
Long List of designs to take forward to Design Principle Evaluation (DPE). The best 
practice guidance contained in the government Green Book [Ref 4] was used to 
develop five high-level objectives or criteria. These criteria are shown in Table 1 
below along with the applicable DP and the quantitative ‘measures’ used to gauge 
each option against the objective: 
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1.3.3 Step 2A – Design Principle Evaluation  

Each of the options developed has been assessed against the prioritised list of DPs 
developed in Stage 1. The DPE shows to what extent the options meet the DPs and 
can be found at Step 2A on the CAA airspace portal. 

In accordance with CAP 1616 Appendix E [Ref 1] format, each of the options has been 
assessed as ACCEPT or REJECT. 

Options were marked as REJECT only when the Safety Design Principle (DP1) was not 
met. Some other DPs have resulted in RED and AMBER assessments; however, these 
were taken forward into the IOA as they all meet the high-level technical criteria 
assessment. 

The options progressed into Step 2B as future route possibilities are 2A, 2AD, 2B, 
2BD, 6A, 6B, 9 and 12, these options are known as the Long List.   

1.3.4 Step 2B – Initial Options Appraisal 

At Step 2B of the process, the longlist of design options is tested against the criteria 
contained within CAP1616, Appendix E, Table E2 [Ref 1], with the addition of 
qualitative assessments of noise and safety impacts, as required by a Level 1 change.  

The methodology used to carry out the IOA is described in Section 2 of this document. 
Furthermore, a summary of the IOA results can be found in Section 4, please note, a 
more detailed analysis can be found as an Appendix to this document on the airspace 
change portal.  

The main output of the IOA, is a Short List of options can be found in Section 7 of this 
document. 
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2 Initial Options Appraisal Methodology 

2.1 CAP 1616 Options Appraisal Requirements  

The Options Appraisal process was carried out in accordance with the guidance in 
CAP 1616, and in conjunction with The Green Book [Ref 4] and the Department of 
Transport’s WebTAG [Ref 5], which constitute best practice in options appraisal. 

Options Appraisal is used as an iterative tool throughout the CAP 1616 [Ref 1] 
process to help refine the options from an initial Long List, down to a Short List and a 
final Short List of preferred options. 

The appraisal process typically consists of the following elements: 

• High-level objective and assessment criteria. 

• Baseline definition – current operations. 

• Longlist of options (including a do-nothing/minimum option). 

• Shortlist of options. 

• Preferred or final option(s). 

The Options Appraisal requirement of CAP 1616 [Ref 1] evolves through three 
iterations with the CAA reviewing at each phase as follows: 

1. ‘Initial’ Options Appraisal at Step 2B with the CAA review at the Stage 2, as 
part of the Develop and Assess gateway. 

2. ‘Full’ Options Appraisal at Step 3A with the CAA review at Step 3B and the 
subsequent Consult gateway. 

3. ‘Final’ Options Appraisal at Step 4A, with the CAA review after the formal 
submission of the Airspace Change Proposal at the end of Stage 4. 

Iteration 1, IOA, is the subject of this document and is submitted to the CAA as part of 
Step 2B. 

The remainder of this section of the document focusses on the definition of the ‘high-
level objective and assessment criteria’ and the assessment method. 

 

2.2 High-level Objectives & Assessment Criteria  

For a Level 1 airspace change, the criteria against which appraisal options are 
assessed is defined within CAP 1616, Appendix E, Table E2 [Ref 1]. These criteria are 
described in Table 2 below. Additionally, Safety Assessment, Tranquillity and 
Biodiversity (as defined in CAP 1616, Appendix B [Ref 1]) have been added at the 
bottom. It is worth stressing that the IOA provides a qualitive assessment only, 
therefore no numerical, statistical or noise contour analysis has been conducted at 
this stage. This approach has been chosen because of the relatively small scale of the 
proposed change, compared to other in progress ACPs, it is therefore deemed 
proportionate. The change sponsor will be conducting more detailed quantitative 
analysis in subsequent stages of the process.    
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3 Baseline Definition 

3.1 Baseline Definition  

In accordance with CAP 1616 [Ref 1], a baseline will be required for all environmental 
assessments. This will allow the change sponsor to conduct an assessment to 
understand the current impacts so that a comparison can be made with the impacts 
of the options.  

In most cases, the baseline will be the ‘Do Nothing’ option and will largely reflect the 
today’s operation. However, as per CAP1616, Appendix E, Paragraph E21 [Ref 1] in 
certain cases, doing nothing is not a feasible option in reality. In such cases, the 
change sponsor must set out its informed view of the future and the minimum 
changes required to address the issues identified – a ‘Do Minimum’ (Option 2A) 
option.  

For this ACP it is necessary to set the baseline at the ‘Do Minimum’ situation which is 
reflective of the SoN (see Section 1.2).  The reasoning is that there is a forced change 
taking place on 1st December 22, and therefore it is not applicable to take the ‘Do 
Nothing’ as the baseline for each options appraisal and the environmental 
assessments.  The informed view of the future is that an RNAV procedure will replace 
the VOR procedure, in accordance with the AMS [Ref 3]. 

3.2 The ‘Do Nothing’ Option  

As per Section 3.1 above, in most cases the ‘Do Nothing’ option is used as the baseline 
for the IOA and subsequent assessments in the CAP1616 process, as it reflects today’s 
operations. In relation to LBHA, the ‘Do Nothing’ option entails aircraft receiving 
radar vectors to establish an approach using the existing VOR/DME ground based 
navigation beacon, which is being removed from service on 1st December 2022. 

 

 

3.3 The ‘Do Minimum Option’ (Baseline) 

The ground based VOR beacon that supports LBHA approaches in today’s operation is 
being removed as of 1st December 2022. The consequence of this removal from a 
LBHA perspective, is that there would be no Instrument Flight Rules (IFR) approach 
for Runway 21 at LBHA other than the ILS, resulting in a lack of resilience. As a result, 
aircraft would require constant radar vectoring to establish the ILS approach. 
Furthermore, the ‘Do Nothing’ option would leave LBHA without a functioning MAP. 
In addition, by not implementing a PBN approach LBHA will not be compliant with 
EASA Regulatory requirements detailed within IR (EU) 20 18/10 48.  

In today’s operation, it is worth highlighting that the majority of aircraft approaches 
are vectored from OSVEV, over Dartford, roughly perpendicular to Runway 21 at 
LBHA, before making a left-hand turn to line up with the runway and establish the ILS 
approach from there. This area is highlighted (in purple) in Figure 2 below. 
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Implementation of this ACP is expected to be post 1st December 2022. The change 
sponsor recognises that as a result, the baseline would change throughout the 
lifespan of this ACP, meaning the ‘Do Nothing’ option would be invalid as a baseline at 
the point of implementation. Therefore, in accordance with CAP1616, Appendix E, 
Paragraph E21 [Ref 1], the ‘Do Minimum’ option (Option 2A) will be utilised as the 
‘Do Minimum’ baseline for this IOA and subsequent environmental assessments 
throughout the process.  

As visualised in Figure 2 below, the ‘Do Minimum’ option is as close a replication as 
possible (given IFP design criteria) to the procedure which exists in today’s 
operation, with aircraft being radar vectored to ALKIN (a fly-by waypoint) and then 
establishing on the ILS.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 'Do Minimum' Baseline - Option 2A 
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4.2.3 AQMA Overflight  

Like, AONB, CAP 1616, Appendix E [Ref 1] requires change sponsors to consider the 
impact of proposed changes on Air Quality Management Areas (AQMAs). AQMAs are 
areas within which local authorities are required to measure, review, and assess the 
impact of air quality on people’s health and the environment [Ref 8].  

With reference to LBHA, the Croydon AQMA is located to the west of the airfield and 
the Bromley AQMA is located to the north. Both these areas require local authorities 
to measure the levels of Nitrogen Dioxide (NO2) in the air. The locations of these 
AQMAs in relation to LBHA (highlighted in red) is illustrated in Figure 4 below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 4 LBHA Location relative to AQMAs (Source: UK Government: DEFRA) 

It has been determined that although the MAP options do overfly the Croydon AQMA, 
it is expected that aircraft would be flying above 1,000 ft at the point of overflight. As 
a result, the impact is considered minimal, as per air quality guidance in CAP1616, 
Appendix B [Ref 1]. This is reflected in the IOA Full Analysis Table (as seen in 
Appendix A1). 

 

 

Croydon AMQA 

Bromley AMQA 
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5 Qualitative Safety Assessment 

5.1 CAP1616 Safety Assessment Requirements  

A qualitative Safety Assessment is required for all options identified during Step 2B, 
and a detailed final safety assessment must be completed by the change sponsor prior 
to submission in Step 4B. LBHA is carrying out the safety assessment activities in 
accordance with CAP 760 [Ref 6], the separate guidance provided by the CAA for 
safety assessment.  

LBHA is developing a full four-part Safety Case iteratively throughout the CAP 1616 
[Ref 1] process which will be submitted to the CAA at Step 4B. 

5.2 Safety Assessment Method 

The Qualitative Safety Assessment uses the results of a formal Hazard Identification 
(HazID) workshop held on 21st April 2021 during which the hazards, causes and 
consequences relating to each of the longlist of options were identified. 

5.3 Safety Assessment Results – Non-Technical Summary 

The HazID identified several dependencies and/or influencing factors that were 
common to all the IFP options e.g., Loss of surveillance, loss of GNSS signal in space. 

In addition, Table 7 below describes the high-level safety assessments of for the Long 
List of options. 

The safety work to date implies that all the options in the Long List will meet 
acceptable levels of flight safety and will provide a resilient procedure. In addition, 
Options 2AD, 2BD, 6A and 6B reduce the need for radar vectors for traffic leaving the 
network at OSVEV which will impact positively on safety.  The positioning with 
respect to the London City zone/operations is similar to the radar vectoring of today 
and would be addressed in the same manner.  The positioning of Option 12 is close to 
the Gatwick Zone but does not penetrate it. 
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6 Qualitative Noise Assessment 
Methodology 

6.1 Overview 

To support the assessment of the noise related criteria in Section 4, LBHA carried out 
a qualitative assessment of the likely noise impacts of each option on people on the 
ground. A comparative assessment was made amongst the options for each 
procedure considering the following contributors to noise exposure: 

Length of track overpopulated areas/qualitative assessment of numbers overflown. 

Overflight of sensitive areas and communities below 7,000 ft e.g., schools, hospitals, 
care homes. 

Overflight of national parks, Areas of Outstanding Natural Beauty (AONB), parkland, 
habitats. 

Comparative power setting of aircraft engines required to execute the procedure. 

Continuous ascent/descent profile of procedure. 

 

6.2 Design Principle Application 

 

DP 2 is applicable to the assessment of noise. 

ENVIRONMENTAL CONCERNS - Arrival routes should, where possible, be designed 
to minimise the impact of noise below 7,000' and should avoid the overflight of 
populations not previously overflown. 

 

The qualitative noise assessment (see Appendix 7.1A1) of the options was supported 
by analysis of whether each option met the above stated design principles. 
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A1 Initial Options Appraisal Full Analysis Table 

This Appendix is delivered as a separate Microsoft Excel based file with the format as in the extract below (as shown in Figure 5). The Appendix 
contains the full analysis carried out on the longlist of Options considered during CAP 1616 Stage 2 (Develop & Assess). The full analysis of the 
options is contained in the Initial Options Appraisal Table Issue 1, that can be found in PDF format alongside this document on the CAA airspace 
portal.  

Figure 5 IOA Full Analysis Table Extract 

 


