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1.0
INTRODUCTION

ICAO Annex 14 has a new requirement that Aerodromes shall have a Safety Management System.

That is indeed fine, but what does it mean and what are the practical realities?

Let us first digress for a moment.

What are the similarities between safety and economy?

Some will say that the two terms are contradictory, i.e. you cannot make money if you spend all of it on safety.

Others will say that if you think safety is expensive, then try an accident!

Now, this is in fact not the point.

The similarities in this context, are that both have to be managed.

How do you manage economy?

First of all, Management takes an interest and assumes accountability.

Management will establish a business idea or philosophy and will establish goals or targets.

It must of course be possible to measure if the targets are met or not.

Next, procedures are established.

There are procedures for procurement, for sales and for accounting.

There are procedures for auditing and reporting.

Competent people are employed.

Audits are carried out and results are measured.

Finally, a Management review is periodically held to evaluate the financial performance of the company and, if necessary, to decide upon means and ways of improvement.

Now, basically the same principles apply to a Safety Management System.

First of all, Management takes an interest and assumes accountability.

Management will establish a safety philosophy and will establish safety goals or targets.

It must of course be possible to measure if the targets are met or not.

Next, procedures are established.

There are procedures for all safety critical activities.

There are procedures for auditing and reporting.

Competent people are employed.

Audits are carried out and results are measured.

Finally, a Management review is periodically held to evaluate the safety performance of the aerodrome and, if necessary, means and ways of improvement are decided upon.

However, there are a couple of additions necessary to make a proper Safety Management System.

Risk analysis is important. Activities should be analysed with regard to risk and how risk could be minimised within reasonable limits.

A continual process to learn from one's own and other’s errors and successes is also important. 

I suppose these items are also relevant for the management of economy these days.

Thus, a Safety Management System may be thought of as a continuous process with a feed-back loop.

You start with standards, have adequate infrastructure, procedures and competency, run the process and get results.

One audits the infrastructure, procedures and competency and processes against the standards, and measures the results.

The results of audits and measurements are analysed, lessons are learned and suggested corrective/preventive actions are fed back into the system.

This figure is one way of illustrating the principles:
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The basic principles of Safety Management Systems are applicable at any scale or level, i.e.:

They are applicable to a sub-contractor at an aerodrome

They are applicable to an aerodrome

They are applicable to a CAA

They are applicable to ICAO

Before we continue, a word of caution.

A Safety Management System is a tool with which to manage safety.

It is not a substitute for compliance with regulations and having the necessary infrastructure, facilities, working procedures and competent personnel.

2.0
SAFETY MANAGEMENT SYSTEMS AND DOC 9774

The Manual on Certification of Aerodromes also provides some answers to the questions of what, why and how that are related to Safety Management Systems. We will start from there and try to provide some more. However, we will not say that that these are the only answers or that we have all the answers.

2.1
Definition:

Safety management system. A system for the management of safety at aerodromes including the organizational structure, responsibilities, procedures, processes and provisions for the implementation of aerodrome safety policies by an aerodrome operator, which provides for the control of safety at, and the safe use of, the aerodrome.

If we dissect the definition we can find some useful information.

There shall be a system, and as a corollary, a systematic approach to safety.

Safety shall be managed and controlled.

There must be an organisation with structure and defined responsibilities.

There must be procedures.

There must be a safety policy which shall be implemented.

And the objective, the aerodrome shall be safe for operation.

2.2 Aerodrome obligation, Objectives and applicability

According to the Certification Manual, the aerodrome has an obligation:

3D.4.1    The aerodrome operator shall establish a safety management system for the aerodrome describing the structure of the organization and the duties, powers and responsibilities of the officials in the organizational structure, with a view to ensuring that operations are carried out in a demonstrably controlled way and are improved where necessary.

Here we find the objective of the SMS:

To ensure that operations are carried out in a demonstrably controlled way and are improved where necessary.

Another way of formulating the objective is the following:

An Aerodrome organisation with its facilities, equipment and systems shall be designed and operated so that for any hazard the combination of the probability of occurrence and the seriousness of the consequences of the hazard occurring, must not result in a level of risk that is unacceptable

3D4 goes on to require that all parties operating on the aerodrome shall comply with the aerodrome safety requirements and that they shall participate in the Safety Management System.

This is important in order to get the total picture. From the presentation of the Total Aviation System, we remember how an AERODROME consists of the Annex 14 part, ATM, CNS and how these and everyone with access to the airside need to cooperate in order for the TOTAL AERODROME to function smoothly, efficiently and with optimum safety.

Now we know why, but not how.

2.3
Safety Management System: How?
If we look into the Manual on Certification of Aerodromes, Appendix 1, Part 5 we find that particulars of the Aerodrome organisation of the Safety Management System shall be described in the Aerodrome Manual. 

We will talk through the items there and try to flesh out the material and give some practical examples to illustrate the ideas.

2.3.1
Aerodrome administration

Particulars of the aerodrome administration, including the following:

a)
An aerodrome organizational chart showing the names and positions of key personnel, including their responsibilities;

This should also describe the lines of communication and cooperation with the local ATM and CNS if these are not part of the Aerodrome organisation.

b)
The name, position and telephone number of the person who has overall responsibility for aerodrome safety; and

Whereas the ultimate responsibility for safety always rest with the Aerodrome Manager, the contact person may be another, but this cannot be too low in the hierarchy. Safety is a management responsibility.

c)
Airport committees

The word committee has different meanings in different parts of the world. In this context a Safety committee is an advisory group, which, if sensibly tasked, is a useful tool for any aerodrome management. Looking back to the introduction session we remember that that a usable aerodrome consists of a number of interacting units. The Annex 14 part is one. Air Traffic Management and Communications/Navigation/Surveillance are some of the others. On the aerodrome you also have handling agents, catering companies, freight agents, fuel companies etc.

Finally, there are airlines or operators using the aerodrome.

We also remember that a number of safety issues can be found in the interface between these units, and consequently there is a need for close cooperation between them.

A safety committee with members from the abovementioned parties can be of great help in fostering cooperation and understanding between them. It can also be very useful if tasked with the identification of risk areas on the (total) aerodrome including the interfaces. Having identified risk areas, it should also be in a position to suggest improvements.

Other typical tasks for such a committee is the coordination of ramp safety procedures, low visibility procedures, procedures for winter maintenance and procedures for carrying out work on the movement area and its immediate surroundings.

2.3.2
Safety management system (SMS)

Particulars of the safety management system established for ensuring compliance with all safety requirements and achieving continuous improvement in safety performance, the essential features being:

a)
The safety policy, insofar as applicable, on the safety management process and its relation to the operational and maintenance process.

Which is the policy making unit at an aerodrome?

That is the top management. This means that top management must take an interest and just as they formulate a business policy, they must formulate a safety policy.

Here are elements that should be covered in a safety policy:

-
A statement that the highest priority shall be attached to safety in relation to all business activities

-
A business objective for safety that shall minimise the aerodrome’s contribution to aviation accident risk to as low as reasonably practicable

-
A commitment by the organisation to adopt an explicit, pro-active approach to safety management

-
Statements of safety-related responsibilities throughout the organisation

-
Compliance with all appropriate safety standards

-
That the safety assurance processes used by its external suppliers comply with the aerodrome’s safety management standards and requirements

b)
The structure or organization of the SMS, including staffing and the assignment of individual and group responsibilities for safety issues.

The main responsibilities for safety will and must always remain in the line organisation.

The SMS is a tool with which to manage safety and nothing else. However, there are some items which must be put in place in addition to the traditional line organisation.

Management should appoint one of their members to take a special interest in safety and the Safety Management System. At a small aerodrome this could be the Aerodrome Manager himself. At large aerodromes, it could be a full time post. At medium size aerodromes, the duties could be assigned to one in the management group, preferably one who has no other direct responsibility for safety.

One also needs a function to organise the audit system and the reporting and analysing system. This is a critical function. 

Proper planning and execution of audits and the follow-up of corrective/preventive actions as a result of audits are, together with the collection and analysis of reported incidents, mishaps, non-conformities etc, essential to the learning and improvement process which is the major reason for having an SMS in the first place.

The persons holding these functions, even if part time, should have their duties spelled out in writing.

c)
SMS strategy and planning, such as setting safety performance targets, allocating priorities for implementing safety initiatives and providing a framework for controlling the risks to as low a level as is reasonably practicable keeping always in view the requirements of the Standards and Recommended Practices in Volume I of Annex 14 to the Convention on International Civil Aviation, and the national regulations, standards, rules or orders;

Based on the safety policy, which is a rather broad statement, there is a need to define safety performance targets. One could have spent a whole session on what constitutes sensible safety performance targets, however, we touched the subject briefly during a previous session. 

The main issue is that safety performance targets must be realistic and the parameters must be measurable. 

A personal hint from me: start out with selecting just a few which are easy to follow up.  Start the follow up process, analyse the results and implement actions likely to improve the results. Such actions can be information, training, improved procedures etc.

Next on the agenda is to allocate priorities for implementing safety initiatives.  

In order to do this you need to know the weaknesses of the aerodrome. A perfect task for a safety committee is to look over the aerodrome and its operation and ask the following questions: 

Where can What go wrong When and for What reason. Essentially a risk analysis.

Another approach is to make an audit and record any discrepancy from Annex 14 and applicable national regulations. Preferably, do both and you have got a reasonable picture.

The lessons learned must be saved, and improvement action must be decided upon and implemented. 

This requires an organisational unit that can analyse results, learn lessons and suggest improvement action and, most important; an interested management that is open for input and willing and able to act in the interest of safety.

It is also a matter of organisational culture.

The objective is to reduce and control risks to As Low As Reasonably Practical. (ALARP)

The ALARP principle was covered in a previous session.

The next time around, the results of audits, inspections, customer comments and analysis of reported accidents, incidents, mishaps or discrepancies will form the basis of the SMS report to the Management review together with suggested courses of action to be decided upon by the Management.

This is a never ending cycle.

d)
SMS implementation, including facilities, methods and procedures for the effective communication of safety messages and the enforcement of safety requirements;

This item entails two aspects, communication and enforcement.

A well functioning SMS is totally dependent upon all staff from top management and all the way down knowing WHY and HOW. This means that communication and training plays a major part. Both initial and recurrent training are involved, and one must ensure that the safety philosophy and the safety targets are not only known, but that the practical consequences are understood. 

Enforcement is delicate. Of course, safety critical activities must be performed to standard. Traffic regulations must be adhered to. There must be a system of supervision in place. However, and let us use traffic regulations as an example. If a person is reported for violation, one must find out why. Did he know the rules or not? Had he received the prescribed training? What was the result of the test at the end of training? Was the training and testing adequate? Depending on the answers, maybe additional training and testing is required. Maybe the training could be improved. This in combination with well publicised and understood measures entailing temporary revocation of driving permit, transfer to less popular tasks could be a solution. 

e)
A system for the implementation of, and action on, critical safety areas which require a higher level of safety management integrity (safety measures programme);

Once again one needs to identify these areas. To a degree they can be aerodrome specific. Low visibility operations (including low visibility take-offs), winter operations and high density operations are some that deserve consideration at any aerodrome.

f)
Measures for safety promotion and accident prevention and a system for risk control involving analysis and handling of accidents, incidents, complaints, defects, faults, discrepancies and failures, and continuing safety monitoring;

Safety promotion and accident prevention has a lot to do with persistent information, education and culture. People must get used to thinking “what can I do in my work to prevent accidents or incidents” There must be a culture for doing tasks correctly even if it takes two minutes more. 

A system for risk control involving analysis and handling of accidents, incidents, complaints, defects, faults, discrepancies and failures, and continuing safety monitoring implies a reporting system. Remember that all parties working airside are obliged to participate in the system. What you want is information. You cannot expect much information if people risk losing their job if they report a mistake (which they and others could learn from). Also someone must review and analyse the data coming from the different sources. The data should be used to follow up the safety targets, you may remember we talked about safety performance indicators.

g)
The internal safety audit and review system detailing the systems and programmes for quality control of safety;

We will cover audits in a separate session. At this stage, we will just refer to 3D.5.1    “The aerodrome operator shall arrange for an audit of the safety management system, including an inspection of the aerodrome facilities and equipment. The audit shall cover the aerodrome operator’s own functions. The aerodrome operator shall also arrange for an external audit and inspection programme for evaluating other users, including fixed-base operators, ground handling agencies and other organizations working at the aerodrome as referred to in model regulation 3D.4.2.”
h)
The system for documenting all safety-related airport facilities as well as airport operational and maintenance records, including information on the design and construction of aircraft pavements and aerodrome lighting.  The system should enable easy retrieval of records including charts.

Documentation is a necessary evil and it must be well organised. The system should enable easy retrieval of records and documents and there are several good reasons for this.

One, if something breaks down, for instance the approach lighting, you will need to fix it as soon as possible. If documents are easy to find, then you can start troubleshooting quicker.

Two, if something goes really wrong, say an incident or accident, the Authorities my want to see your records. Proper record-keeping may show that you have done what you were supposed to.

Three, and the most important reason from an SMS point of view, is that the records should form the basis of a regular analysis to show how you perform relative to your safety targets and in turn form the basis for improvements.

i)
Staff training and competency, including the review and evaluation of the adequacy of training provided to staff on safety-related duties and of the certification system for testing their competency.

Competency of personnel is a key feature of safe operation. Indeed the obligation of the aerodrome operator can be found in Chapter 3D. 

3D.2.1    The aerodrome operator shall employ an adequate number of qualified and skilled personnel to perform all critical activities for aerodrome operation and maintenance.

3D.2.3    The aerodrome operator shall implement a programme to upgrade the competency of the personnel referred to in regulation 3D.2.1.

The competency requirements shall be described in the operational procedures. For example qualification requirements for fire-fighters should be found in the RFF part of the Aerodrome Manual.

The SMS should have procedures in place to identify safety critical personnel, to verify that qualification requirements indeed are described for these categories.

Further, there should be procedures to verify that the personnel do fulfil these requirements. 

This is applicable to both initial and recurrent training.

A prerequisite for such procedures are proper record-keeping of attendance to courses and training events, test results etc.

There should also be procedures in place to evaluate the adequacy of training and to suggest improvements.

A new category of personnel that need training is auditors and key personnel of the SMS.

We will cover training requirements for auditors in the session on audits. 

J)
The incorporation and enforcement of safety-related clauses in the contracts for construction work at the aerodrome.

Construction work on the aerodrome is often necessary to improve efficiency and to reduce long term risk. However, while it is in progress, risk tends to increase and must be managed. 

Some examples of factors that tend to increase risk in this situation are:

· A number of untrained personnel is allowed on the movement area (or close to it).

· Parts of the movement area may be put out of action, affecting usable lengths, taxi-routes etc.

· Temporary gates may have to be established; this increases the risk of unauthorised access to the movement area and hence runway incursions. 

The Safety Management System should include procedures to manage these risks.

Typical SMS procedures include:

An evaluation of the project by the Safety Committee.

The recording of the outcome of the evaluation including any special safety measures found necessary.

Control measures to ensure that the project is carried out within the constraints imposed.

The reporting, recording and evaluation of any violation of the constraints imposed.

A post project evaluation by the Safety Committee with a view to learn and to do better next time.

The recording of the outcome of this evaluation including any lessons learned. 

Bear in mind that the system and procedures described for construction work is not limited to physical construction, i.e. resurfacing of the runway, construction of a new taxiway, etc.

They are also applicable if one wants to install new navigational aids or implement new operational concepts, for instance low visibility operations.

3.0
SUMMARY

We have covered a lot of material in this session. 

Some key words to sum up:

Operational safety is the responsibility of the line organisation.

The SMS is a tool with which to manage safety.

The SMS involves a never ending cycle of setting targets and priorities, education, auditing and monitoring, analysing the results and striving for improvement.

Thank you for your attention. 
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