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TO ADVANCE NOTICE OF PROPOSED AMENDMENT (A-NPA) 2009-10

""Cabin Air Quality onboard Large Aeroplanes™

Executive summary

The Agency published the Advance Notice of Proposed Amendment (A-NPA) 2009-10, dated
28 September 2009, to initiate a discussion around a debate which deals with a specific source
of cabin air quality degradation onboard Large Aeroplanes, i.e. air contamination by engine or
Auxiliary Power Unit (APU).

The goal was to expose the Agency’s understanding of the subject and also to collect from
stakeholders detailed information on events and experiences involving cabin air contamination
by engine or APU.

A confidential questionnaire was included at the end of the A-NPA, and stakeholders were
invited to respond and provide supporting documents.

This CRD summarises the information and comments received by the Agency.

After the review of existing and on-going research studies and the analysis of the information
collected by the A-NPA, the Agency concluded that:

- based on currently available reports and evidences, there is no safety case that would
justify an immediate and general rulemaking action,

- a causal relationship between the reported health symptoms and oil/hydraulic fluid
contamination has not been established. As there is no conclusive scientific evidence
available, the Agency is not able to justify a rulemaking task to change the existing
designs or certification specifications.

This topic will nevertheless be continuously monitored by the Agency, and some
recommendations are provided to further improve the knowledge in the fields of toxicity and
health impact of oil fumes, and bleed air filter and monitoring technologies.

Reactions to this CRD should be submitted via the CRT by clicking the ‘add a
general reaction’ button. Please indicate clearly the applicable paragraph.

R.FO10-02 © European Aviation Safety Agency, 2011. All rights reserved. Proprietary document. Page 1 of 244




CRD to A-NPA 2009-10 28 May 2011

Explanatory Note

General

The purpose of the Advance Notice of Proposed Amendment (A-NPA) 2009-10, dated
28 September 2009, was a discussion around an on-going debate which deals with a
specific source of cabin air quality degradation onboard Large Aeroplanes, i.e. air
contamination by engine or Auxiliary Power Unit (APU). The goal was to expose the
Agency’s understanding of the subject and also to collect from stakeholders detailed
information on events and experiences involving cabin air contamination by engine or
APU. This was intended to get a better assessment of the rate of occurrences and of the
encountered symptoms. A confidential questionnaire was included at the end of the A-
NPA, and stakeholders (flight crews, cabin crews, operators, large aeroplanes
manufacturers, National Aviation Authorities (NAAs)) were invited to respond and
provide supporting documents. This document provides a summary of the information
and comments received by the Agency. After the review of existing and on-going
research studies conclusions and the analysis of the information collected by this A-
NPA, the Agency has performed an analysis and provides its conclusions.

Consultation

The A-NPA 2009-10 was published on the EASA web site (http://www.easa.europa.eu/)
on 28 September 2009.

By the closing date of 8 January 2010, the European Aviation Safety Agency (‘the
Agency’) had received the following responses and comments.

On-line questionnaires open to stakeholders (flight crews, cabin crews, operators,
aeroplane manufacturers, NAAs): total 406 responses including flight crews (232),
cabin crews (160), operators (7), NAAs (4), large aeroplane manufacturers (2).

The A-NPA comments received through the CRT tool: 150 comments from
30 organisations and individuals (Operators and associations of operators (8),
manufacturers and association of manufacturers (5), NAA (4), staff unions (8), other
industry (2), individuals (3)).

Other documents: 68 emails providing supporting documents or experiences, and
7 sets of papers and documents.

Publication of the CRD

All A-NPA comments received have been acknowledged and incorporated into this
Comment Response Document (CRD) with the responses of the Agency.

In responding to comments, a standard terminology has been applied to attest the
Agency’s acceptance of the comment. This terminology is as follows:

. Accepted - The comment is agreed by the Agency and any proposed amendment
is wholly transferred to the revised text.

o Partially Accepted - Either the comment is only agreed in part by the Agency,
or the comment is agreed by the Agency but any proposed amendment is
partially transferred to the revised text.

o Noted - The comment is acknowledged by the Agency but no change to the
existing text is considered necessary.

o Not Accepted - The comment or proposed amendment is not shared by the
Agency
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The Executive Director Decision will be issued at least two months after the publication
of this CRD to allow for reactions of stakeholders regarding eventual possible
misunderstandings of the comments received and answers provided.

Such reactions should be received by the Agency not later than 1 August 2011 and
should be submitted using the Comment-Response Tool at
http://hub.easa.europa.eu/crt.

EASA analysis and conclusions

Synthesis of stakeholders opinions

Two kinds of predominant and opposed opinions have been received, which may be
summarised as follows. For more details on those statements, please refer to chapter V
below.

Some flight crews, cabin crews and their staff unions, some passengers:

Some of them are concerned first by the risk for health, and also by the safety risk.

Very limited supporting documents were received by the Agency (12 sets) to justify
claims raised through the on-line questionnaires.

They are convinced that events are underreported and some of them ask for more
transparency as well as better information for crews and passengers.

They think the problem is minimised by their airlines and National Aviation Authorities
(NAAs).

They ask for research studies (especially about health impact or contaminants toxicity)
and regulatory action.

They request to mandate bleed air filtration and monitoring or the design of bleed free
systems.

Operators, aeroplane manufacturers, NAAs:

Cabin air quality is very good most of the time.
Reporting systems are adequate.
Based on statistics, contamination events are rare and not a safety threat.

The reports are difficult to analyse because of a lack of details and traceability to causes
(odours/smokes have many potential sources in the cabin or cargo).

They are concerned by the Agency’s “unscientific” approach using the on-line
questionnaire; the Agency should give priority to safety related subjects.

There is no safety or health justification/substantiation to launch a regulatory action or
modification of existing fleets.

Some of them support scientific research studies to improve the knowledge of this
issue.

EASA safety assessment

The Agency is not aware of any accident (involving injuries or loss of life or substantial
aircraft damage) for which cabin air contamination by engine or APU has been identified
as the root cause.

The known reported serious incidents (involving impairment or incapacitation of crews)
are rare and the safety analysis objective for such hazardous event is not put into
question. We believe these events are not underreported. A regulation is already in
place for this category of events through Directive 2003/42/EC of 13 June 2003 on
occurrence reporting in civil aviation: it clearly identifies failures of engines or APU
resulting in “Dense visible fumes or concentrations of toxic products sufficient to
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incapacitate crew or passengers”. It is the responsibility of each Member State to
ensure that stakeholders comply with this Directive. The Agency does not intend to
create another mandatory reporting system.

In such cases, the potential safety risk can be mitigated by existing procedures and
equipments (including the use of oxygen masks).

Therefore, the Agency concludes that, based on currently available reports and
evidences, there is no safety case that would justify an immediate and general
rulemaking action.

Currently, the Agency carefully monitors the in-service fleet, and if safety-related
deficiencies, which are under the Agency’s scope of competences, are identified on a
particular type of aeroplane, dedicated corrective actions would be taken towards this
type. In addition, several studies are still on-going which could provide further evidence
to be used for the evaluation of a potential safety issue and of possible remedial actions
in the coming years.

Other minor events occasionally occur as a result of different possible reasons (like
inappropriate maintenance actions or engine/APU mechanical failures), which are not
considered as a threat to aviation safety. This kind of events, which may be classified
as nuisance (because most of the time they are perceived as temporary bad smells),
could probably happen more often than the rare serious events, and the Agency agrees
it is possible that they are underreported. Based on the information we have, the rate
of bad smell/smoke/fume occurrences is not known precisely but is less than 1 every
10,000 flights.

Remedial actions, covered under the existing regulatory framework, have been
successfully identified and implemented for these minor events.

EASA health effect assessment

Health issues are not within the primary scope of the Agency’s mandate. However, the
Agency would take action whenever a health case is evidenced by competent health
authorities which would require a change in the design of aircraft.

The Agency has reviewed the 12 sets of supporting documents sent by pilots and cabin
attendants; the following remarks are raised based on this review:

- Symptoms seem to be generic compared to what can be found in the general
population; potential causes are thus probably not Ilimited to cabin air
contamination by oil/hydraulic fluid fumes or smokes,

- No standard seems to exist for the evaluation of reported symptoms or for
examinations (no epidemiological study),

- The extent of exposure to contaminants is not known: how many events and what
were the concentrations and durations?

- The medical examination is often performed days after exposure, and the time
between exposure(s) and examination is not always known,

- Pre-disposition or individual susceptibility: these parameters probably greatly
influence the individual symptoms, perception of smells/fumes and reactions (e.g.
events are reported where only one pilot notices something abnormal).

According to the existing literature and study reports, it is the Agency’s understanding
that a causal relationship between the reported health symptoms and oil/hydraulic fluid
contamination has not been established. As there is no conclusive scientific evidence
available, the Agency is not able to justify a rulemaking task to change the existing
designs or certification specifications.

Further knowledge and evidence are required in a first step.
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However, it should be noted that the Agency’s competences are restrained. It may
conduct an investigation into what is happening in the entire bleed air passages up to
the cabin and the cockpit with respect to the air quality requirements as provided in the
certification specifications. The Agency does not directly investigate health aspects.

EASA recommendations

Although the Agency has not found a justification to launch a regulatory change
activity, this topic will be continuously monitored, and some recommendations are
provided below to further improve the knowledge on exposure health issues and on
technologies for bleed air filtering monitoring.

If in the future new elements are available and show that the occurrences of engine or
APU contamination of bleed air is a serious threat for safety or health, then the Agency
will take adequate corrective actions including considering regulatory changes options.

10.1 Performing medical or toxicity studies

Objectives: cooperation/coordination with competent authorities or organisations in
order to:

- gather information and, if necessary, participate in studies, and explore the
possibility of agreeing or transposing actions which could be taken by such
authorities or organisations;

- identify the need for conducting complementary studies or launch regulatory tasks
on several topics which are not under the scope of competences of the Agency.

The identified studies/tasks should, therefore, be conducted by the competent health
authorities and/or independent research institutes, although the chairmanship by an
intergovernmental body or entity, or the European Commission or competent EU
Agencies, would be an asset.

Benefits:

- Gather information and recommendations on health issues.

- It may provide guidance for complementary studies.

- It could identify the need for regulatory tasks to which the Agency could contribute.
Drawback:

- Health issues are not within the primary scope of the Agency’s mandate; the
Agency can only provide advice/recommendations.

The following topics are identified by the Agency as relevant:

a. Medical studies on pilots and flight attendants

Some independent studies of pilots and flight attendants would be performed, with the
objective to better define the health impact of exposure to oil fumes on board
commercial aircraft. This should not be limited to crews operating on a certain type of
aircraft or territory; instead, a statistically relevant sample of pilots and flight
attendants should be selected from different States.

This kind of study could help to determine whether a general health issue exists or not.

b. A study on chemical substances toxicities in aviation oils and hydraulic fluids

The goal would be to identify toxic substances that could be forbidden or restricted in
the manufacturing process of these fluids. The study would particularly evaluate the
inhalation toxicity of the pyrolysed products and take into account the eventual effect of
a reduced pressure environment typical of the airliners’ cabin.

The study should consider liaising with the oil manufacturer NYCO who has already
done a study on organo-phosphates toxicity and identified less toxic variants.
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c. Definition of medical tests to be carried out after a fume incident

Define generic medical tests which should be performed by hospitals when receiving a
person affected by a serious fume/smoke event.

These tests could be approved by the relevant medical authorities and provided to
hospitals toxicology departments.

Note: On this subject, a “guide for health care providers” was published in the USA in
August 2008. This project was funded by the FAA Office of Aviation Medicine and is part
of a collaborative project between the Occupational Health Research Consortium in
Aviation (OHRCA) and the Airliner Cabin Environment Research (ACER) Center of
Excellence. This guide provides information about the health effects that may result
after exposure to aircraft bleed air contaminants and makes recommendations
regarding treatment methods.

Identify bleed air filtering and monitoring system technologies

Objectives: cooperation/coordination with other organisations/authorities in order to:

- Identify the chemical substance(s) (e.g. carbon monoxide) which could be used to
monitor the presence of pyrolysed oil and hydraulic fluid in the bleed air stream or in
the air stream being released to the cockpit and cabin.

- Identify existing sensors technologies which could be used to monitor the marker
substance(s) identified in the first step above (to be installed in the bleed air stream or
in the air stream being released to the cockpit and cabin (downstream from the mixing
unit)). Characterise the efficiency, reliability and cost of the sensors. The sensor should
be able to inform on contaminant concentration which would be used to set cockpit
alerts and to initiate flight crew operational procedures and maintenance procedures
(refer also to ASHRAE 161-2007 standard which provides recommendations on how to
use these sensors).

- Identify bleed air chemical substances which should be filtered. This should include
normal flight conditions and failure case conditions (abnormal oil or hydraulic fluid
release through the air conditioning system).

- Identify filter technologies able to filter the substances identified above in the
aeroplane environment (ECS or air conditioning system).

The results of those studies could be used to set new certification requirements and
means of compliance for new types and in-service aircraft (if a rulemaking action is
decided in the future).

Benefits:

- Gather information from on-going studies (see examples below),
- It may provide ideas for complementary studies,

- The Agency may contribute,

- Identify solutions if a rulemaking action is decided (impose filtering and
monitoring).

Drawback:

The cost of the studies may not be balanced by an industrial application in the future as
the concerned equipments may never be required.

Note: Some relevant studies are already on-going and should be reviewed as soon as
possible, because they would also contribute to the objectives above:

- Cranfield University (UK) Cabin Air Sampling Study, phase 2, the in-flight
measurement campaign, which intends to characterise the contaminants and their
concentrations in normal operation and in case of “fume event”. The final report is
expected in 2011.
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Note: Cranfield University published their final report on 10 May 2011. The Agency
had not fully reviewed the content of the report at the time of publication of this
CRD. The two parts of the report can be accessed on the Cranfield website
using the following links:

https://dspace.lib.cranfield.ac.uk/handle/1826/5305

https://dspace.lib.cranfield.ac.uk/handle/1826/5306

FAA CoE RITE study “Aircraft air quality incidents” which will do an assessment of
the frequency, severity and consequences of cabin air quality incidents where either
engine oil or hydraulic fluid is inadvertently introduced to cabin air through the
bleed air system.

FAA CoE RITE study “In-flight measurements of cabin air quality” which will do an
assessment of overall cabin air quality of aircraft during nominal operation.

FAA CoE RITE study “Real time air quality sensing on aircraft” which will perform
the “identification and enhancement of commercial off-the-shelf sensor technologies
for application to real time measurements of air contaminants in aircraft (i) cabins,
(i) recirculation air systems and (iii) bleed air systems”.
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Comments and suggestions provided by stakeholders

Flight Crews

Responses to the on-line questionnaire:

232 responses were received.

a. Information on responders

Flight Crews responders ages
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Flight hours on Large Aeroplanes
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Responses to questions

1. Cabin air contamination events

28 May 2011

Among the 232 responders, 146 (62.9%) pilots encountered a situation where
cabin air was contaminated by engine or APU.

Among these 146 pilots:

- 42 (28.8%) assert they have evidence documents they can share with the

Agency,

- The worst case event had the following effects on their duties performance:

- None: 13 (8.9%),

- Irritation: 40 (27.4%),

- Feeling unwell: 36 (24.7%),

- Impairment: 26 (17.8%),

- Partial incapacitation: 20 (13.7%),
- Incapacitation: 11 (7.5%).

Nb of responses

Flight Crews - How would you evaluate the effect of air contamination
(engine fluid fumes or smokes) on your ability to perform your duties?

45 1 40
40 -
35 -
30 -
25 -
20 -
15 -
10 -

13

36

26

20

11

None Irritation

Feeling unwell  Impairment

Responses

Partial
incapacitation

Incapacitation

2. Health effects

Among these 146 pilots, 60 (41.1%) of them declared having experienced a serious
health concern directly linked to the exposure to air contamination, and 27 (45%)
of them assert having detailed factual evidence available.
Following these events and health concern, 39(65%) pilots are still suffering from
health concerns, 36 (65%) of them never lost their crew medical fitness, 9 (15%)
lost it temporarily and 15 (25%) lost it definitively.
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Nb of responses

40 -
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Flight Crews - Have you lost, temporarily or definitively, your flight crew medical fitness as a
consequence of this event and the associated health concerns?

15

No Temporarily Definitively

Responses

However, only 8 pilots sent documents to the Agency to support their responses.

3. Reporting systems

Among the 146 pilots having encountered a cabin air contamination, only 46
(31.5%) reported their event to their NAA.

Overall, 102 (44%) pilots consider that their reporting system is adapted to cabin
air contamination event, and 130 (56%) pilots believe it is not adapted.

4. Suggestions for improvements

The following remarks and suggestions were made (mainly by pilots believing that their

system is not adapted):

There are different points of view among airline staff or manufacturer staff; some of
them, including some pilots, tend to consider fume/smoke events as normal, or a
nuisance, or non-events; however, other individuals take them more seriously
considering that the most severe events may induce safety or health issues,

Events are underreported to the civil aviation authorities, because of the portion of
airline staff who consider fumes events as a nuisance or low priority item; hierarchy
may not agree with crews willing to report a fume event,

Reporting systems lack transparency, they should permit direct and maybe
anonymous direct reporting by the employees to the civil aviation authorities or
investigation office (instead of going through the airline); some pilots suggested
that the Agency collects reports too,

Some pilots suggest having a standard reporting form (for the airline) dedicated to
this issue, maybe with a check-list helping crews to mention all the relevant details;
alternatively, a special section could be created in the standard reporting form;
Some pilots believe the reporting form should not be too complicated; however, to
encourage crews reporting,

If possible, the reporting form should be standardised by ICAO/EASA,

An internet platform feeding a database has also been suggested,

A good reporting system is not enough; crews should also be better informed on
fumes/smokes events risks, medical symptoms from serious events, and guided on
the reporting criteria and on what to do in case of serious events,

Data on fume events is difficult to collate; troubleshooting on ground to reproduce
and identify the failure is not always successful, which can leave the aeroplane still
flying with a potential risk of new fume event; this also contributes to the
underreporting,

Some aircraft show a higher smoke/fume events rate than others,
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- Some pilots would like to have a cabin air monitoring system able to detect air
contamination (type and origin if possible) with associated operational and
maintenance procedures,

- Passengers are often not advised of the problem,

- Hospitals toxicology departments should be provided with the tests to be carried
out after a fume incident; these tests should be approved by the relevant
authorities.

Cabin Crews

Responses to the on-line questionnaire:
160 responses were received.

a. Information on responders

Cabin Crews responders age Cabin Crews responders age - Distribution

20-30 31-40 41-50 51-60 61+

Minimum Maximum Average Age

Cabin Crews responders countries
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Flight hours on Large Aeroplanes
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b. Responses to questions
1. Cabin air contamination events

- Among the 160 responders, 108 (67.5%) Cabin Crews (CC) encountered a situation
where cabin air was contaminated by engine or APU.
- Among these 108 CC:
- 34 (31.5%) assert they have evidence documents they can share with the
Agency,
- The worst case event had the following effects on their duties performance:
None: 2 (1.9%),
Irritation: 24 (22.2%),
Feeling unwell: 55 (50.9%),
Impairment: 11 (10.2%),
Partial incapacitation: 11 (10.2%),
Incapacitation: 5 (4.6%).

Cabin Crews - How would you evaluate the effect of air contamination
(engine fluid fumes or smokes) on your ability to perform your duties?
55

24

11 11

5
e -

None Irritation Feeling unwell  Impairment Partial Incapacitation
incapacitation

Nb of responses

=N w A O (o2}
o o O o o O o

L L L L L |

Responses

2. Health effects

- Among these 108 CC, 43 (39.8%) CC declared having experienced a serious health
concern directly linked to the exposure to air contamination, and 26 (60.5%) of
them asserts having detailed factual evidence available to share with the Agency.
Following these events and health concern, 29(67.4%) are still suffering from
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health concerns, 14 (32.6%) of them never lost their crew medical fitness, 14
(32.6%) lost it temporarily and 15 (34.9%) lost it definitively.

Cabin Crews - Have you lost, temporarily or definitively, your cabin crew
152 - medical fitness as a consequence of this event and the associated health
’ concerns? 15
15 ~
® 14,8 -
2 14,6 -
o
§ 14,4 ~
= 1427 14 14
© 14+
Q
Z 13,8 A
13,6 -
13,4
No Temporarily Definitively
Responses
However, only 4 cabin crews sent documents to the Agency to support their responses.
3. Reporting systems
- Among the 108 Cabin Crews having encountered a cabin air contamination, only 19
(17.6%) reported the event to their NAA.
- Overall, 62 (38.8%) Cabin Crews consider that their reporting system is adapted to
cabin air contamination event, 98 (61.2%) believe it is not adapted.
4. Suggestions for improvements

The suggestions and remarks from Cabin Crews are included in the Flight Crews’ list of

suggestions (refer to previous chapter), and the following specific points are added:

- There should be approved bleed air filters in addition to a cabin air monitoring
system.

- Some Cabin Crews feel pressured by Pilots and management, thus they would like
being able to report incidents by filling in an online form; one of them suggested
that it should also be accessible to passengers,

- Some Cabin Crews are also concerned by odours coming from ingestion on ground
by the air conditioning system of exhaust gases from engine/APU of their own
aeroplane, or from nearby aeroplanes (e.g. when taxiing towards the runway),

- Cabin Crews are mostly unaware of how and when to report a smoke/fume event.

13. Flight Crews and Cabin Crews supporting documents

The Agency received 12 sets of documents from pilots (8) and cabin crews (4). Some of
them are retired or have lost their medical fitness.

These documents were requested by the Agency to support fume/smoke event
occurrences and their consequences on flight safety and health concerns.

Note: This limited number has to be compared to the EASA on-line questionnaire
responses: 27 pilots and 26 cabin attendants declared that they have detailed factual
evidence showing that they experienced a serious health concern directly linked to the
exposure to cabin air contamination.

Crew members generally complain about one or several of the following health
symptoms: dizziness, headache, fatigue, disturbed cognitive function, memory
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problems, tingling sensations (e.g. in fingers), balance problems, depression, gastro-
intestinal problems.

The nature of the received documents included:
- Flight crew report,
- Technical Log Book copies,

- Medical laboratory tests results: blood tests (chemicals, pesticides, specific
enzymes), urine tests, DNA tests, Brain-specific proteins, Volatile Organic
Compounds in fat cells, Neuronal and Glial antibodies, Electromyography and Nerve
Conduction Studies, Single Fibre Electromyography, Neuropsychometric Battery
Assessment, Autonomic Nervous System testing,

- Examination reports: Psychiatry, Neurology, Psychology, Neuropsychology.
The following diagnoses were provided:

- Loss of fine motor dexterity,

- Anomalies in working memory,

- Chemical-induced nervous system injury,

- Toxic chronic encephalopathy and autonomic neuropathy,

- Exposure to toxic substances, probably engine oils.

The Agency notes that the nature of the submitted documents seems to be similar to
the submissions received by the UK COT in 2006-2007 for doing their “review of the
cabin air environment, ill-health in aircraft crews and the possible relationship to
smoke/fume events in aircraft”.

Staff Unions

The information was received through the following channels: comments on the A-NPA
posted through the EASA CRT tool and two letters sent separately.

a. General highlights

CFDT (Confédération frangaise démocratique du travail, France), CDU (Cabin Union
Denmark), ETF (European Transport Workers’ Federation), FSC-CCOO (Federacion de
Servicios a la Ciudadania de CCOO, Spain), CGT (Fédération des Transports CGT,
France), KAPERS (Swiss Cabin Crew Union), UNIONEN (Trade union, Sweden) provided
identical comments. They support the intention of the Agency to collect detailed
information in order to evaluate the threat for the health of aeroplane occupants and
create new airworthiness standards.

ECA (European Cockpit Association) also welcomed the Agency initiative “to identify if a
problem with cabin air quality exists or not”.

VC (Vereinigung Cockpit, Germany) recognises that some of their members are worried
about the potential risk from cabin air contamination by engine oil and that in case of
doubt about any risk for health it should be scientifically investigated. For this reason,
they began their own investigation in 2006.

UFO (Independent flight attendants organisation, Germany) does not agree that “Bleed
Air Event/Fume Event” are seldom incident that would not lead to degradation of flight
safety.

GCAQE (Global Air Quality Executive, UK) support the Agency’s action and they
proposed research items and recommended that future jet and turboprop have a bleed
free architecture.
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IPA (Independent Pilots Association, UK) opinion is that limited testing currently being
undertaken and proposed, together with mandating adherence to servicing procedures,
is not adequately addressing its members concerns or the problem. Unless the problem
is addressed and corrected, further incapacitations will occur and impact on flight
safety.

b. Events and frequency

CFDT, CDU, ETF, FSC-CCOO, CGT, KAPERS, UNIONEN believe that it cannot be stated
with certainty that air contamination events are rare as there is not enough research or
reporting on these events. They believe that events are underreported (see next
chapter on “Reporting”).

They believe that there are more than 2 single incapacitations reported by UK CAA. The
Agency verified the data available between 1999 and 2006 which shows 2 cases of
incapacitation and 3 cases of partial incapacitation. UK CAA provided the Agency with
events figures for 2007- June 2009, but the severity level of each event is not available.

ECA recognised that it is a challenge to find reliable data on cabin air quality. They think
that the open EASA questionnaire would probably lead to non-statistically relevant and
“polluted” data. “"ECA suggests the Agency to run a dedicated study, with similar
questions as in the A-NPA, based on a limited but statistically relevant sample of pilots.
This would allow the Agency to base its evaluation on a scientific and relevant set of
data.”

UFO declared that airlines do not provide air contamination reports to the BFU and the
LBA. They believe that the occurrences are not rare; this is based on the 31 reports
they have received from an airline operating 13 B757-300, between 1 January and
31 August 2009.

Since 2009, because of media attention and communication on this subject, they
observe an increase in the number of reports.

They also referred to the list of events in the book entitled “Aviation Contaminated Air
Reference Manual,” from Captain Michaelis S., dated 2007.

VC explained that, according to their investigation and comments from pilots and flight
attendants, bleed air contamination events happen frequently although they are often
not reported and not taken seriously. The first documented and published case of flight
crew incapacitation caused by engine oil contamination would be dated 1977 ("Human
intoxication following inhalation exposure to synthetic jet lubricating oil”, Clinical
toxicology, pp 423-426).

Concerning the UK CAA figures presented in the A-NPA (104 flight deck occurrences
between 1999 and 2006), VC also referred to an AAIB bulletin 04/2007 which
summarised the outcome of a CAA database review: they identified 153 cases of fumes,
abnormal odour or smoke or haze in the flight deck in the three-year period to 1 August
2006, among which 119 cases “probably” resulting from conditioned air contamination;
details on a number of cases were “limited”, and “in many of the cases the crew
members had found it difficult or impossible to establish the source of the
contamination”. In 40 cases adverse physiological effects were reported by one or both
pilots, and a diversion was made in 31 cases.

The same AAIB bulletin also indicated that “in December 2006 the Flight Operations
Group of the United Kingdom’s Royal Aeronautical Society and the Guild of Air Pilots
and Navigators (GAPAN) published a specialist paper entitled ‘Smoke, Fire and Fumes in
Transport Aircraft’ and this report states that: “during the 36 months examined (by
IATA), there occurred an average of two and a half smoke events each day.”

VC also added that in Germany, such statistical figures have not yet been published by
LBA. However in March 2009, the answer to a parliamentary question said that since
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2004, 156 reports of fumes or odours have been received by the LBA, which represents
4.3% of the 3620 received reports.

GCAQE acknowledged that in the absence of a reliable reporting system or air quality
monitoring requirements, it is difficult to estimate the frequency of smoke/fume events
on commercial aircraft. However, they believe that events are not rare; they refer to
the UK COT study that estimated that pilots experience smoke/fume events on 1% of
flights and that maintenance identifies the smoke/fume source on 0.05% of flights.

On the USA fleet, it has been estimated 0.86 documented events per day (study over
an 18 months period based on publicly available smoke/fume event data). In Canada,
data from three airlines have shown a range from 0.09 to 3.88 events per 1000 flight
cycles depending on aircraft type and airline.

GCAQE mentioned surveys in UK concluding that only a small portion (4-5%) of the
events are reported.

c. Reporting of events

According to CFDT, CDU, ETF, FSC-CCOO, CGT, KAPERS, UNIONEN, reporting events is
not done very often because of ignorance as to the signs of oil leakage and subsequent
cabin air contamination (pervading smell like that of “old socks” or “smelly feet”, blue
mists in the cabin, etc...) or because of fear of reporting an incident.

To justify this statement, they refer to the book entitled “Aviation Contaminated Air
Reference Manual,” from Captain Michaelis S., dated 2007, particularly chapter 12. It is
stated that less than 4% of contaminated events are reported to aviation authorities,
based on a 2001 BALPA (British Air Line Pilots Association) survey (600 short haul pilots
in @ major UK airline).

They would like the Agency to initiate a mandatory reporting system for fume events
and to legislate on the training of both pilots and cabin crew to recognise and respond
to fume events.

UFO believes that events are underreported because many events are undetected for
lack of knowledge, and also the fear for restrictions.

VC also explained that contamination events are underreported and not taken seriously
enough in their view, and they also recommend that pilots could report directly these
events to the Agency who should then regularly publish the data.

VC recommends better informing flight crews, cabin crews, maintenance staff, accident
investigation organisations, doctors about cabin air contamination issues.

GCAQE explained that events are underreported and recommended enforcing current
regulations on supply air quality and incident reporting.

IPA also received feedback from its members that events are clearly underreported.

d. Safety implication

CFDT, CDU, ETF, FSC-CCOO, CGT, KAPERS, UNIONEN believe that it cannot be stated
with certainty that air contamination events’ impact on flight safety is very low as there
is not enough research or reporting on these events.

They provided a list of 5 references with statements about the toxic effects of oil fumes
which may impair the performance of flight crews after inhalation, and even lead to
hazardous effect:

2001: “Incidents have been reported of impaired performance of flight crew...events
could have been caused by inhalation of agents... leaking from oil or APU and
contaminating the Environmental control system.” (CAA AD 002-03-2001)
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2002: “oil leaks and cabin / flight deck odours must be regarded as a potential threat to
flight safety, they should not be dismissed as a mere nuisance and should be addressed
as soon as possible."(BAe ISB 21-150 2001 / ISB 21-156, 2002)

2003: “Any oil leaking from an engine, entering the aircraft customer bleed offtake, is
classified as HAZARDOUS” (Rolls Royce, Germany 2003, BRE air quality Conference,
London)

2004: “This amendment adopts a new airworthiness directive (AD), applicable to all
BAE Systems (Operations) Limited Model BAe 146 series airplanes, that requires
repetitive detailed inspections of the inside of each air conditioning sound-attenuating
duct, and corrective actions as necessary. This action is necessary to prevent
impairment of the operational skills and abilities of the flightcrew caused by the
inhalation of agents released from oil or oil breakdown products, which could result in
reduced controllability of the airplane. This action is intended to address the identified
unsafe condition.” (FAA AD 2004-12-05)

2006: “The serious incident is attributable to the fact that on approach to Zurich Airport
the cockpit filled with fumes which caused a toxic effect, leading to a limited capability
of acting of the copilot. These fumes were caused by an oil leak as a result of a bearing
damage in engine No. 1.” “The medical examination of the copilot after the flight
showed that during the flight toxic exposure took place.” (Swiss Federal Department of
Environment, Transport Energy and Communications Investigation Report No u1884 by
the Aircraft Accident Investigation Bureau, 2 March 2006)

GCAQE provided a list of references of cabin air contamination events and
investigations (between 1970 and 2007) which illustrates that “smoke or fume in the
cockpit is a threat to flying safety because of acute toxic effects”.

e. Health effects

CFDT, CDU, ETF, FSC-CCOO, CGT, KAPERS, UNIONEN consider that studies are now
available giving indications that the health of aircraft occupants may be severely
affected by the inhalation of and contact with gases and vapours of lubricants, anti-
freeze agents and others. They provided a list of statements and references of various
natures mentioning the potential health effects of contaminants, in particular
organophosphates; included is the reference to the book entitled ™“Aviation
Contaminated Air Reference Manual,” from Captain Michaelis S., dated 2007, which
itself provides a compilation of references aiming at justifying that a public health
problem exists.

UFO stated that findings on possible health risks exist for more than 40 years and made
reference to the WHO task group on Environmental health criteria for Tricresyl
Phosphate (WHO EHC 110, 1990) as well as to three professors (D.Henschler, M. Abou-
Donia, C.van Netten).

GCAQE provided a list of references of cabin air contamination events and
investigations (between 1970 and 2007). In general reports “focus on neurological
symptoms which are the primary complaint”.

Chronic effects are mentioned from some studies references: “the primary symptoms
reported and documented by exposed crew and passengers indicate central nervous
system (CNS) damage (e.g., chronic headaches, difficulty concentrating, memory
problems, slowed mental processing and response time, balance problems, depression,
and visual irregularities)”.

GCAQE also explained that: “A proportion of the crews and passengers exposed to oil
fumes have reported symptoms consistent with peripheral nervous system damage
(e.g., paraesthesias, tremor, abnormal gait). These symptoms are consistent with
exposure to the six “ortho” isomers of TCP (of which the tri-ortho isomer, TOCP, is one)
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which have been affirmed as being highly toxic to the peripheral nerves in animal
studies, both by a German toxicologist in the late 1950s (D. Henschler) and the worlds’
leading aviation engine oil manufacturer, Mobil Oil (now Exxon-Mobil), forty years later
(Mackerer, C.R., Barth, M.L., Krueger, A.].; et al (1999) "Comparison of neurotoxic
effects and potential risks from oral administration or ingestion of tricresyl phosphate
and jet engine oil containing tricresyl phosphate," J. Toxicol. Environ. Health). TOCP has
received the most public attention because of its role in some mass accidental
poisonings (Morgan, JP and Penovich, P (1978) "Jamaica ginger paralysis: forty-seven
year follow up" Arch. of Neurol.), although the sources referenced in the previous
sentence have both recognized that the mono- and di-ortho isomers of TCP are five to
10 times more toxic than TOCP”.

“In addition to the neurological symptoms described above, damage to the upper
airways and lungs have been reported and documented, causing symptoms including
chest tightness, difficulty taking a full breath, wheezing, coughing, and shortness of
breath. As well, some crewmembers report symptoms such as skin rash/sensitization,
gastrointestinal upset, muscle weakness, and joint pain, and psychiatric symptoms such
as depression.”

IPA declared that they have “nine members who have lost their aviation medical
certificates and are undergoing medical investigations due to problems they have
reason to believe emanate from cabin air contamination linked to engine oil leaks, their
symptoms having manifested themselves either during or immediately after such
events”. In addition, “Many other members have reported suffering less severe
symptoms and have recovered relatively quickly”. The concerned members are
currently operating or have operated the BAel146 or B757 aircraft.

f. Research and studies

CFDT, CDU, ETF, FSC-CCOO, CGT, KAPERS, UNIONEN commented that there has been
and is still great difficulty in collecting and interpreting the mounting data and
identifying toxic/irritant products in oil substances used in the airline industry. The
physiological effects of gases and vapours in cabin air are now becoming clear and the
defining of maximum acceptable quantities or concentrations must become a subject
for legislation and standards.

They also referred to previous studies on engine oil toxic components (including
pyrolysis products), pointing to:

- TCP (Tricresyl phosphate) and in particular the ortho-isomers (TOCP, DOCP, MOCP)

- TMPP (trimethylolpropane phosphate) which may be formed under certain
conditions after heating of oils containing both TCP and TMP (trimethyl phosphate)

- Sensitisers like N-phenyl-L-naphthylamine, PAN
- Carbon monoxide

They ask that studies include the potential impact of exposure to the mixture of these
and other chemicals in a reduced pressure environment.

They suggest that the Agency review all data and determine if a less toxic alternative
oil can be recommended that would be compatible with given aircraft engines/APUs.
Ultimately, all of the engine oils should be analysed for their base stock content (rather
than relying on the analysis of the oil companies), as well as for the potential to form
TMPP, and temperature range of TMPP formation.

Concerning cabin air contaminants measurement studies, they reported the position of
a professor in applied toxicology in Australia who says that “the only effective method is
active, real-time analysis of the suspended chemicals and their concentration using a
"direct reading machine on the aircraft during flight"”.
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“ECA suggests the Agency to run a dedicated study, with similar questions as in the A-
NPA, based on a limited but statistically relevant sample of pilots. This would allow the
Agency to base its evaluation on a scientific and relevant set of data.”

UFO suggested an epidemiological study on the effects of cabin air contaminated with
organophosphates.

VC recommended using the knowledge and recommendations from international
experts in toxicology, for example: Prof. Chris Winder (AUS), Prof. Abou-Donia (USA),
Prof. DeBoer (NL). This should include measurements of Pyrolisis products and human
toxicology.

GCAQE explained that “Trying to identify a single contaminant that is responsible for
the diverse neurological and respiratory symptoms reported by exposed aircraft
occupants, and to define a “safe” level for all occupants is an impossible task”, because
“hundreds of chemicals have been identified in the supply air of commercial aircraft
contaminated with engine oil and others, like the neurotoxin trimethylolpropane
phosphate (TMPP), have been proposed as a potential exposure risk when ingredients in
the engine oil base stock react with TCPs at elevated temperatures. TMPP formation has
been recorded at temperatures as low as 250°C, which is within the range of an
operating aircraft engine”.

Thus GCAQE urges the Agency to not attempt to define “safe” exposure limits for a
subset of individual chemicals that may or may not even be monitored, as recently
attempted by the authors of European Standard EN4618.

Meanwhile they recommend funding research on the inhalation toxicity of pyrolysed
synthetic jet oils and hydraulic fluids in a reduced pressure environment.

GCAQE also made reference to "NYCO-sponsored research undertaken at the University
of Washington investigating selected neurotoxicity of various organophosphate
additives including TCPs and triisophenylphosphate (TIPP). Both sets of additives were
found to produce “a non-negligible potential” of neurotoxicity, while the newly
discovered Nyco-proposed alternative organophosphate additive is claimed to be
significantly less neurotoxic. This matter should be fully investigated and supported by
the Agency to further reduce the health and safety risks associated with inhalation and
dermal exposure to pyrolyzed/heated synthetic jet engine oils.”

GCAQE recommend health studies of pilots and flight attendants to better define the
health impact of exposure to oil fumes on commercial aircraft, starting with crew
members who fly or have flown on the BAE146 or R] aircraft.

IPA commented the on-going cabin air sampling study at Cranfield University and
reported that the veracity and effectiveness of this testing is questioned by various
experts in the field. They advice research on the toxicity of some constituents in aircraft
engine lubricating oils when they become pyrolised (little research on this subject has
been found).

g. In-service aeroplanes measures

CFDT, CDU, ETF, FSC-CCOO, CGT, KAPERS, UNIONEN don’t agree that "Most of the
modern Large Aeroplanes use a fine High Efficiency Particulate Air (HEPA) filtration".

They also believe that the nature and concentrations of all hazardous compounds to
which filters may be exposed need to be established in order that such filters are
effective and effective over long periods.

“Another consideration with the use of filters or converters is that they could possibly
mask the evidence of an oil leak by the removal of the odour normally associated with
such events, but fail to remove any contamination which could affect flight crews”.
CFDT “feels that filtration should only ever be used in conjunction with good
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maintenance practices/design and less toxic oils in reducing the likelihood of the oil
leakage in the first place, and not as a substitute”.

CFDT, CDU, ETF, FSC-CCOO, CGT, KAPERS, UNIONEN ask the Agency to issue a
directive requiring bleed air cleaning to prevent fume events.

Seeing that BAE Systems and Quest International (both UK firms) developed an active
air purification system (which eliminates contaminants and pathogens), they conclude
that there is still a preoccupation in UK with continued “leaking of oil into the cabin air”.

VC recommends extending the BAE146 airworthiness directives (AD) LTA-Nr 2001-
349/2 to all other type of aeroplanes.

This in fact corresponds to CAA UK ADs: CAA AD 002-03-2001 and AD 003-10-2002.
The first AD requires inspecting engine oil seals, APU and ECS jet pump and air
conditioning pack for signs of oil contamination. The second AD requires inspecting air
conditioning sound attenuating ducts for signs of oil contamination.

They also recommend improving checklists by including the term “Smell” and providing
clear procedures for the flight crew in such situations (fire, smoke, fumes and smell).

GCAQE recommend for bleed air aircraft, to mandate the installation and operation of
air cleaning and monitoring equipment intended to remove and monitor pyrolysed
engine oil and hydraulic fluid, either in the bleed air stream or downstream of the mix
manifold in real time and with flight deck indication. The equipment should be proven
effective to remove and monitor what may be routine “low level” exposures (e.g., may
be characterised by an odour without any visible smoke or fumes) as well as less-
frequent but higher level exposures (e.g. may be characterised by visible and irritating
smoke/fumes).

GCAQE recommend that airlines be required to train crew members to recognise and
respond to potential fume events, whether characterised by an odour, a visible
smoke/fume, particular symptoms, or any combination thereof, and require airlines to
report such events to the Agency.

h. Regulation

CFDT, CDU, ETF, FSC-CCOO, CGT, KAPERS, UNIONEN stated that there is “a sizable
(and growing) body of literature on the association between exposure to oil fumes and
acute and chronic symptoms reported globally by crews and passengers alike (ACARM,
2007).”

Note: ACARM stands for “Aviation Contaminated Air Reference Manual”, S. Michaelis.

They “believe there is ample justification for regulations that dictate bleed air cleaning
and monitoring with flight deck indication to:

(1) prevent exposure to oil fumes;
(2) alert crew members if they are exposed in flight; and

(3) enable maintenance workers to more effectively identify and remedy the
contamination upon landing.”

Reference is made to the ASHRAE (American Society of Heating, Refrigerating, and Air-
Conditioning Engineers) standard 161-2007 which has the same recommendations.

VC, UFO provided a similar recommendation.

CFDT, CDU, ETF, FSC-CCOO, CGT, KAPERS, UNIONEN believes that the terms “harmful”
and “hazardous” products used in the EASA Certification Specifications (CS-25, CS-E,
CS-APU) should be identified and maximum concentrations specified.

CFDT, CDU, ETF, FSC-CCOO, CGT, KAPERS, UNIONEN made comments on ASD
(AeroSpace and Defence Industries Association of Europe) standards EN 4618 and pr

Page 20 of 244



15.

CRD to A-NPA 2009-10 28 May 2011

EN 4666. This includes a request to decrease the proposed limit for formaldehyde in pr
EN 4666 and to add a limit for other oil toxic agents, in particular TCP, in both
standards.

CFDT, CDU, ETF, FSC-CCOO, CGT, KAPERS, UNIONEN also expressed their concern that
existing standards and safety recommendations are not binding.

GCAQE propose that:

- the Agency recommends that all future commercial jet and turboprop aircraft be
built with bleed free architecture (like the B787).

- For bleed air aircraft, mandate the installation and operation of air cleaning and
monitoring equipment intended to remove and monitor pyrolysed engine oil and
hydraulic fluid, either in the bleed air stream or downstream of the mix manifold in
real time and with flight deck indication. The equipment should be proven effective
to remove and monitor what may be routine “low level” exposures (e.g., may be
characterised by an odor without any visible smoke or fumes) as well as less-
frequent but higher level exposures (e.g. may be characterised by visible and
irritating smoke/fumes).

Operators

The information was received through the following channels: the on-line questionnaire,
comments on the A-NPA posted through the EASA Comment Response Tool (CRT), one
letter sent separately by email.

a. General highlights
Responses to the on-line questionnaire:

The Agency received 8 responses from 7 companies: CAI First (Italy), KLM
(Netherlands), Flybe (UK), Ryanair (Ireland, 2 identical responses recorded), TAP
(Portugal), TUIfly (Sweden), Air Southwest (UK).

The operators’ fleet sizes ranges from 5 to 206 large aeroplanes.
The age of the companies varies from 1 to 90 years.

The number of flight hours per year ranges from 1400 to 400,000, with an average of
116,757 FH.

Operators agreed with the statement of the A-NPA and the results of previous studies
that cabin air quality is generally very good.

The AEA (Association of European Airlines), British Airways, KLM, SWISS (Swiss
International Airlines) expressed their concern about the Agency “unscientific” approach
by opening an on-line questionnaire where flight crews and cabin crews can provide
their own “reports of anecdotal events” and “promote their personal views".

The AEA, KLM, SWISS also considers that this subject should be of a lower priority for
the Agency and that resources should be allocated to subjects which would bring safety
improvements. They consider that there is no safety justification to launch such
regulatory actions “which are driven by social agenda’s or public perception/media”.

IACA (International Air Carrier Association) provided similar opinion as AEA.

British Airways do not believe that there is evidence to support new regulation in this
area. In addition, they consider that online surveys open to anyone can only provide
anecdotal information and cannot, therefore, be used as evidence to justify a decision
on the need (or lack of need) for additional regulation.

IATA (International Air Transport Association) did not support the A-NPA or the on-line
questionnaire, considering that the Agency should wait for on-going research outcome.
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ATAA (Air Transport Association of America) explained that in their view air
contamination events are very rare, based on US reporting system data; they also
support research to be conducted first.

b. Statistical data

From the on-line questionnaire, 3 Operators (out of the 7 who replied) have statistical
data on air contamination by engine or APU. However, only 1 Operator answered that it
would share these data with the Agency, but no data has been received by the Agency.

Eurowings made a comment that they managed to drop down their smell complaints on
BAE146 fleet by putting in place cleaning procedures for the air conditioning system and
cabin/cockpit ducts. During cleaning procedure experimentation, they have noted after
analysis that the cleaning residues were de-icing fluids contaminants and that they
smelt like “old socks” (description often reported in the frame of bad smell of fume
events).

Norwegian Air Shuttle has not had any reports regarding bad cabin air due to airleak
from APU.

Moreover, IACA (International Air Carrier Association) stated that bleed air
contamination incidents are very infrequent.

ATAA indicated an events rate of 2.7 events per million departures based on US airlines
reporting system data (Service Difficulty Reports reported to FAA).

c. Safety implication

From the on-line questionnaire, the 3 Operators (KLM, Flybe, Air Southwest) having
statistical data were asked what is the safety implication that comes out from the
analysis of these events. The following answers were received:

- KLM declared that events involving crew incapacitation has never occurred at the
airline,

- Flybe has not been able to conclude due to the variety in nature of reports involving
smells and odours complaints/reports; a detailed work of records analysis and
sorting would probably be necessary,

- Air Southwest provided a response which suggested that the issue is about some
people being more sensitive to fume or smoke than the average. The responder
suggested that a test is established to assess flight crews and cabin crews
sensitivity; a test could also be done on a public sample to set a reference point.
Then if these tests conclude that a significant portion of people (public and crews)
are sensitive to fume or smokes, further investigation would be launched.

In addition, AEA, IACA comment to the A-NPA stated that there is no safety justification
to launch a regulatory action. Reference was made to the inconclusive past studies and
to the UK COT report conclusions.

British Airways shares the same opinion that there is no safety case.
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d. Health effects

The AEA, as well as British Airways, KLM, SWISS underlined “the report of the UK
Government's Committee on Toxicity, a comprehensive review of the scientific and
technical evidence, which concluded that the available evidence does not support claims
of long term ill-health attributable to cabin air contamination. Where there were some
minor issues in the past (which had no impact on health), they have been addressed
through Airworthiness Directives for those specific types of aeroplanes”.

e. Reporting events
From the on-line questionnaire:
- Criterion for reporting to the Type Certificate Holder

Generally, the responses provided are not specific to the cabin air contamination.
Instead, general criteria were mentioned: mandatory reporting occurrences, out of
standard snags, reliability reports (in particular when complaints occur repeatedly),
pilot reports, cabin crew reports, engineer’s special report, passenger report, significant
aircraft operation interruption.

One operator responded that smoke, fume and smell events are reported only when a
component failure is identified.

- Criterion for reporting to the National Aviation Authorities
2 Operators use the same criteria as for reporting to the TCH.

3 Operators explained they will report only safety related events: 1 of them referred to
criteria from the EASA and EU-OPS regulations, the other 2 companies referred to the
company Flight Safety Department assessment based on a national directive for
mandatory occurrence reporting (e.g. CAP 382 in UK which incorporates the
requirements from EC Directive 2003/42/EC of 13 June 2003 on occurrence reporting in
civil aviation),

1 Operator mentioned the reporting of technical incident reports and quality department
decision,

1 Operator did not have a criterion to provide.
- Reporting system

5 out of the 7 Operators consider that their reporting systems are adapted to cabin air
contamination events.

The following suggestions were made by the 2 other Operators:

- 1 declared that the events are very rare and have not shown the need to improve the
reporting systems,

- 1 suggested updating directive 2003/42/CE to make it mandatory.

Note: Directive 2003/42/CE already mentions in its Annex 1 list of events to be
reported

B (ii) (k) Systems “Leakage of hydraulic fluids, fuel, oil or other fluids which resulted in
a fire hazard or possible hazardous contamination of aircraft structure, systems or
equipment, or risk to occupants”.

And B (iii) (c¢) 8. Propulsion “dense visible fumes or concentrations of toxic products
sufficient to incapacitate crew or passengers”.

British Airways confirmed, as stated in the A-NPA, that existing reporting requirements
have enabled the identification and rectification of specific problems on certain aircraft
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types. They also agree that these events have not resulted in any catastrophic
accidents or fatalities and that the reported symptoms are variable in nature and
usually minor in nature.

ATAA described the reporting requirement in USA based on 14 CFR 121.703(a)(5)
which calls for reports made of:

“the occurrence or detection of each failure, malfunction or defect concerning... [a]n
aircraft component that causes accumulation or circulation of smoke, vapor, or toxic or
noxious fumes n the crew compartment or passenger cabin during flight.”

Reports are made in the form of Service Difficulty Reports, and according to ATAA, the
criteria are broad enough to cover contamination events by oil/hydraulic fluid/de-icing
fluid. There is no need to develop or adopt a new regulation to track these occurrences.
The SDR database is even considered over-inclusive because it contains reports of
smoke/fume/vapour incidents that are not related to failure, defect or malfunction
(conclusion after closer examination of the report).

Moreover, USA airlines have well-established internal procedures to submit FAA
mandated reports; both cabin and cockpit crew is trained on these procedures in
accordance with company manuals.

f. CS-25 improvement
From the on-line questionnaire:

Operators were asked if it would be beneficial to amend the current CS-25 certification
specifications to better protect Large Aeroplanes from cabin air contamination by engine
or APU.

3 Operators out of 7 considers that CS-25 needs to be amended:
- 1 suggested requiring a monitoring of engine and APU bleed air contaminant,

- 1 suggested requiring to draw air from outside instead of engines (like on the Boeing
787),

- 1 had no idea and would leave the decision to a working group.

The AEA, British Airways consider that there is no safety justification to launch a
regulatory action.

g. Measures on in-service aeroplanes
From the on-line questionnaire:

Operators were asked if they would envisage proposing a modification of in-service
aeroplanes to better protect from engine and APU bleed air contamination.

None of them envisaged this requirement.

The A