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1.0
INTRODUCTION

Certification of organisations, aircraft, infrastructure and personnel is one of the basic tasks of the CAA.

The objective of licensing/certification is twofold.

The practical aspect is to verify conformance with requirements and to document the fact.

The legal aspect is to issue a document stating that the subject conforms to requirements.

From the certificated subject’s point of view a license or certificate is both a prerequisite to do business, i.e. to pilot an aircraft or to operate an airline or an aerodrome. It can also be used to gain access to markets abroad, i.e. act as a basis for validation or acceptance by another country. 

From the CAA point of view, having issued a license or certificate, one has a document that can be revoked, suspended or varied if the subject no longer conforms fully or partially to requirements.

2.0
PRINCIPLES

2.0.1
The filter model

Basic principles of certification are simple.

One takes a filter, pours the subject through it and finds out what remains in the filter.

The filter is the set of design and operational regulations applicable to that specific subject.

Ideally nothing remains in the filter, this implying that the subject fulfils all the requirements and a Certificate may be issued.

In the real world that seldom happens, particularly when certificating existing aerodromes.

However, it may also happen with new ones.

Usually you will find that something remains in the filter. These are the non-conformities, i.e. items that do not comply with the regulation.

In another session we will look at how these issues can be handled.

Now we will look at one of the interesting problems of aerodrome certification, and one of the first you are likely to face.

2.0.2
The filter

How to define the set of design and operational regulations applicable to that specific aerodrome.

An aerodrome consists of at least two runways, one for landing and one for take-off. Usually it consists of at least four since landing and take-off operation normally can take place in both directions.

Then there are a number of taxiways and a number of stands on the apron.

Are operations, including take-off, envisaged during conditions of limited visibility?

What size of aircraft will use the aerodrome?

These are all parameters that must be taken into account when defining the set of design and operational regulations applicable to that specific aerodrome.

2.1
PHYSICAL CHARACTERISTICS and OBSTACLE LIMITATION SURFACES, ANNEX 14 CHAPTERS 3 AND 4

2.1.1
Annex 14 and the reference code system

Basically, the technical specifications of Annex 14 are built up around a reference code system to be used for planning purposes, reference to Chapter 1.3. 

With regard to specifications for a runway and its immediate surroundings both on ground and in the air, the code consists of two elements, i.e. one number and one letter. Additionally one term related to its use must be defined to get a complete set of specification. In reality this means a three-element system.

With regard to specifications for a taxiway or parking stand, the code consists of one element, a letter.

Thus in order to define the design regulations applicable to one particular aerodrome, one must select one code for each runway, each taxiway and each stand.

2.1.2
Runways

As stated above, specifications for a runway and its immediate surroundings both on ground and in the air, the code consist of three elements, i.e. one number, one letter and one term related to its use as justified below.

1. The first element, the number (1 – 4) is related to a length dimension.

2. The second element, the letter (A – F) is related to a width dimension.

3
The third element is a term related to the use of a runway. 

There are five possibilities, four of which are related to approach and one to take-off.

1. Non-instrument - NI

2. Non-precision - NP

3. Precision, Category I - PI  

4. Precision, Category II/III - PII/III

5.
Take-off, TOFF

(No 2, 3 and 4 are also commonly referred to as Instrument (I))

For a runway used both for Take-off and Landing, the most stringent specifications are applicable.

NOTE: 
In many cases, take-off runway requirements are the most demanding.

At this stage, one notes that in Annex 14 the first two items are related to aspects of aeroplanes, while the last item is related to aspects of the aerodrome itself. Thus, one can see that Annex 14 contains roughly 4 x 6 x 5, i.e. 120 different specifications related to a runway and its immediate surroundings. 

It is realised that some of these possibilities are highly unlikely in practical life and complete specifications are not developed for all combinations either.

2.1.2.1
Element one, the number

The first element is a number (1 – 4), in Annex 14 related to “aeroplane reference field length”, which basically is a property of the traffic for which the aerodrome was intended.

The code number (for planning purposes) shall be determined by selecting the highest value of the aeroplane reference field length for which the runway was intended.

The full definition of  “aeroplane reference field length” can be found in Annex 14 chapter 1. A short version is the minimum field length required for take-off at maximum certificated take-off mass for the aeroplane.

The use of aeroplane reference field length as a basis for establishing the Code number of a runway is very useful when planning and designing a new runway or a runway extension.

However, it may not be so useful when you want to establish the Code number for certification purposes, particularly so for existing runways.

Example, for which type of aeroplane was the runway intended? Is that aeroplane still relevant?

Also, some aeroplanes with a large runway requirement at maximum certificated take-off mass can operate out of shorter runways at reduced mass.

Realising that while traffic changes more rapidly than infrastructure, a number of countries have decided to use physical properties of the runway as a basis for establishing the Code number.

The property selected is the longest of ASDA/TODA.

At least this solution is simple and easy to apply.

2.1.2.2
Element two, the letter

This element is a letter (A – F) related to the width dimension (wing span or wheel track) of the largest aeroplane for which the facility is intended.

For certification purposes, this item could be selected either according to the actual or planned traffic or to the actual dimensions of the facility.

As traffic tends to change while physical properties tend to remain constant, physical properties of the infrastructure could be the basis for letter selection.

2.1.2.3
Element three, runway usage

The third element is a term related to the use of a runway. 

There are five possibilities, four of which are related to approach and one to Take-off.

1. Non-instrument - NI

2. Non-precision - NP

3. Precision, Category I - PI  

4. Precision, Category II/III - PII/III

5.
Take-off, TOFF

(No 2, 3 and 4 are also commonly referred to as Instrument (I))

For a runway used both for Take-off and Landing, the most stringent specifications are applicable.

Annex 14 does not give guidelines on the selection of term related to approach, but at least in some countries this has been identified as essential. 

Two possible solutions for the selection of element three have been identified.

The non-controversial solution is to select item three according to the published instrument approach procedures associated with the runway.

This means:

No instrument approach procedure published; non-instrument criteria apply.

Non-precision approach procedure published; instrument, non-precision criteria applies.

Precision approach procedure published; instrument, precision (Cat I, II/III) criteria applies.

The potentially controversial solution is to select element three after considering both the associated instrument approach procedure and the Decision Height (DH) or Minimum Decent Height  (MDH) as applicable.

Time does not allow us to explore this path, but questions can be taken after hours.

Now we have identified the elements to consider in order to establish a major part of the technical specification for one runway.

As said earlier, any aerodrome usually has at least four runways and a three-element code must be established for each.

2.1.3
TAXIWAYS AND STANDS

As for the runways, it is necessary to select a Code letter for each taxiway and each stand.

2.1.4
CONCLUSION SO FAR

Having done this exercise for all runways, taxiways and stands, the technical specifications for the aerodrome as far as Annex 14 Chapters 3 and 4 are also established.

One example to show:

RWY 17




4E – Precision runway

RWY 35




4E – Precision runway

TWY A, D, E, F, G and Y


E

TWY B, C and ZN
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TWY ZS
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STAND 40, 41, 42 and 43


B

STAND 04, 21, 23, 25, 26

28, 29, 30, 31, 46, 47 and 48


C

STAND 03, 22 and 27


D

STAND 02 and 24



E

STAND for Helicopter 50, 51

52, 53, 54, 55, 56, 57, 58, 59 and 60

D= 22,2 m

2.2
ANNEX 14 EX CHAPTERS 3 AND 4

In order to establish the technical specifications for visual aids and operational requirements for services, a number of other factors must be taken into account.

Particularly, will the aerodrome be used during darkness or several levels of reduced visibility?

This is crucial when selecting the requirements for markings, lights, signs and emergency electrical supply.

The Manual on Surface Movement Guidance and Control Systems gives additional advice on this part.

In order to determine the level of Rescue and Fire-Fighting services, traffic data must be considered. 

Preferably planned traffic data, but for lack of that, historical data are better than nothing.

2.3
CONCLUSION SO FAR

What we have tried to show is that the selection of the correct technical specification for an aerodrome is both an important and a non-trivial exercise.

It is a necessary step in any certification process, because as said in the introduction:

Basic principles of certification are simple.

One takes a filter, pours the subject through it and finds out what remains in the filter.

The filter is the set of design and operational regulations applicable to that specific subject.

Let us look at the 

3.0
STEPS OF THE CERTIFICATION PROCESS

Doc 9774 is quite explicit on the subject, ref Chapter 4.

The aerodrome certification process will comprise:

a)
dealing with the expression of interest by an intending applicant for the aerodrome certificate;

b)
assessing the formal application, including evaluation of the aerodrome manual;

c)
assessing the aerodrome facilities and equipment;

d)
issuing or refusing an aerodrome certificate; and

e) promulgating the certified status of an aerodrome and the required details in the AIP.

We will now more or less briefly comment each step.

a)
dealing with the expression of interest by an intending applicant for the aerodrome certificate;

Any aerodrome operator wanting to build a new aerodrome or who plans to modify an existing one should absolutely make early contact with the CAA.

By doing this a number of problems can be sorted out easily.

A working relationship with the CAA can be established, including points of contact.

One can agree, at least broadly, on the technical and operational set of regulations applicable.

This is very useful as it is always difficult and usually expensive to change the rules of game during a match. 

Another aspect of importance at this stage is to do a flight operational assessment.

Maybe the result is that due meteorological conditions like turbulence or procedural considerations relative to nearby aerodromes make the whole project a non-starter.

Less expensive to discover that at this stage instead of close to opening day.

For existing aerodromes that need certification as is, some sound advice is to get started as soon as possible as there is a lot of work to do.

Approach the CAA to get advice on how to get started and agree on a plan for certification.

To the CAAs, make a plan for how and in what timescale you want to certify existing aerodromes. Plan on working on several certification projects in parallel, but stagger them a couple of months.

In my experience it can take a year or two to get an aerodrome through a certification process so there is no time to lose. 

And, a word of caution, do not expect a Safety Management System to work properly at once. Three to five years is probably realistic if this kind of systems are in use already.

b)
assessing the formal application, including evaluation of the aerodrome manual;

The object of this exercise is for the CAA to pour the aerodrome through the filter of technical and operational regulations applicable to that particular aerodrome in order to find out what remains in the filter.

Or, in other words to get convinced that the aerodrome complies with all applicable regulations.

In real life, particularly with existing aerodromes originally designed according to early editions of Annex 14 or national regulations not entirely based on Annex 14, there is a definite probability of finding some residue in the filter. We call it non-conformances or non-compliance.

How to deal with these is covered in a separate session.

The basic tools of the trade are an assessment of the aerodrome manual and a site visit.

How to do the assessment of the aerodrome manual is described in some detail in the session on the Aerodrome Manual. The basic questions to ask are recapitulated for completeness.

Does the Manual fulfil formal requirements?

Does the Table of Contents conform with Doc 9774 Appendix 1?

What sections are not applicable (e.g. Cat II/III operations)

Is the management properly described?

Are all systems described in a convincing way?

Are safety related procedures described convincingly?

Does the procedures reflect both the infrastructure and the competence of personnel?

Are competence requirements and training plans described?

Is it likely that the Aerodrome is capable of operating according to the manual?

Some questions can be raised and answered, either by way of meetings or correspondence.

c)
Assessing the aerodrome facilities and equipment;

At some stage it is necessary to depart the office and conduct a site inspection.

The principles on how to plan, execute and follow up an inspection are covered in another session.

Doc 9774 chapter 4.4.4 details a number of items to be verified during the site inspection.

However, this chapter is mainly concerned with hardware or infrastructure. 

Important enough, though the difficult items to verify are if the systems and operating procedures function as described. Interviews and observations are necessary.

Some ideas are found in Doc 9774 chapter 5.2.3 Safety audits and in chapter 5.5.4, duties of an aerodrome inspector.

If non-conformities are found they must be handled. 

When it comes to systems and operational procedures there are several options.

The systems or procedures may not have been properly described.

The personnel may not have the competency or equipment to carry them out properly.

Remedial action is possible.

If non-conformities related to infrastructure are discovered, they must also be handled. However, these problems are more complicated and the principles are covered in a separate session.

For completeness, we will go quickly through the list in Doc 9774 chapter 4.4.4.

While very detailed, it does not cover everything!

4.4.4    A site visit should be undertaken for the purpose of assessing the aerodrome facilities, services and equipment to verify and ensure that they comply with the specified standards and practices. This should include:

a)
on-site verification of aerodrome data; and

b)
the checking of aerodrome facilities and equipment, which should include:

1)
dimensions and surface conditions of:

—
runway(s);

—
runway shoulders;

—
runway strip(s);

—
runway end safety areas;

—
stopway(s) and clearways;

—
taxiway(s);

—
taxiway shoulders;

—
taxiway strips; and

—
aprons;

2)
the presence of obstacles in obstacle limitation surfaces at and in the vicinity of the aerodrome;

3)
the following aeronautical ground lights, including their flight check records:

—
runway and taxiway lighting;

—
approach lights;

—
PAPI/APAPI or T-VASIS/AT-VASIS;

—
apron floodlighting;

—
obstacle lighting;

—
pilot-activated lighting, if applicable; and

· visual docking guidance systems;

Are there established lights to support the intended operation?

Are the lights of the correct design and in the correct locations?

Are there established the necessary control systems for the lights? 

Checking and maintenance procedures?

Are Aerodrome Manual and AIP in conformance with reality?

4)
standby power;

Are all relevant systems connected to standby power?

Is the switch-over time compatible with the intende operating conditions of the aerodrome?

Is the actual switch-over time within limits?

Is the switch-over time published in the AIP?

Maintenance and testing procedures and records?

5)
wind direction indicator(s);

6)
illumination of the wind direction indicator(s);

7)
aerodrome markings and markers;

Is everything marked that should be marked?

Are the markings of the correct design and in the correct locations?

Are the markings visible, also during rain/snow, at night and under low visibility conditions?

Checking and maintenance procedures?

Are Aerodrome Manual and AIP in conformance with reality?

8) signs in the movement areas;

Are all mandatory instruction signs established, ref Annex 14 chap 5.4.2?

Are information signs established where there exists an operational need, ref Annex 14 chap 5.4.3 

Review the term operational need.

The signs, are they of the correct type, in the correct locations and sufficiently visible during all operational conditions?

Checking and maintenance procedures?

Are Aerodrome Manual and AIP in conformance with reality?

9)
tie-down points for aircraft;

10)
ground earthing points;

11) rescue and fire-fighting equipment and installations;

In addition to equipment and installations, have a look at their procedures, competency, emergency plans, training schedule etc.

12)
aerodrome maintenance equipment, particularly for the airside facilities maintenance including runway surface friction measurement;

13)
runway sweepers and snow removal equipment;

Ref 12 and 13, In addition to equipment and installations, have a look at their procedures, competency, winter operations plan plans, training schedule etc.

14)
disabled aircraft removal equipment;

15)
wildlife management procedures and equipment;

16)
two-way radios installed in vehicles for use by the aerodrome operator in the movement area;

It is also worthwhile to look into the set-up of driver training and testing, system for driver permit, traffic rules on the airside etc.

17)
the presence of lights that may endanger the safety of aircraft; and

18)
fuelling facilities.

Another item that must not be overlooked is the Safety Management System.

Some key questions:

· Are all elements described?

· Safety Policy?

· Audit Program?

· Reporting system?

· Analysis and lesson dissemination?

· Is the system known throughout the organisation?

· Does it work?

Once again, the objective of the exercise is to:

· Verify conformance with the Aerodrome Manual

· Verify compliance with regulations

· Identify non-conformances

The tools used during the inspection, apart from the regulations and the Aerodrome manual, are at least:

· Measurements

· Records

· Documents

· Interviews

· Observations

· Assessments

 d)
issuing or refusing an aerodrome certificate

Having completed step b and c, there are two possible answers.

A) The filter is empty, meaning that the aerodrome conforms fully to all technical and operational requirements.

In this case, go ahead and issue an aerodrome certificate

B) The filter is not empty, meaning that the aerodrome fails to comply fully to all technical and operational requirements.

This is a more common and also more challenging case.

If the findings are of minor importance to safety and reasonably easy to correct a certificate could be issued on the condition that remedial action is taken within a specified timeframe.

If not, and in accordance with what we say in the session on how to handle non-conformities and exemptions, a certificate may be issued with the non-conformances documented together with the exemption(s) and associated mitigating conditions.

This usually means some form of restrictions on the usability of the aerodrome.

In the worst case, that is when the non-conformances do have severe safety implications, an aerodrome certificate cannot be issued and the aerodrome must stop operations.

In every case where non-conformances are found, there must be a dialogue between the CAA and the aerodrome operator, both for information purposes and in order to find acceptable solutions.

As it is the aerodrome that needs the certificate, most of the work connected with finding solutions should be carried out by the aerodrome.

However, the CAA should have expertise enough to participate in a creative dialogue with the aerodrome operator.

Again, Doc 9774 chapter 4 is quite detailed on this step as well.

Finally

e)
promulgating the certified status of an aerodrome and the required details in the AIP.

Doc 9774 is not specific on who should do what in this respect so I will offer my opinion.

The aerodrome operator should be responsible for all aerodrome data published in the AIP.

The CAA should supervise and follow up that the aerodrome operator gets this information published in the AIP.

4.0
SUMMARY

In this session we have looked at the following issues:

The basic principles of certification.

One of the crucial aspects of aerodrome certification which is the selection of the technical and operational regulations applicable to a particular aerodrome.

The steps of aerodrome certification as described in Doc 9774 Chapter 4.
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