GCAQE critique of the EASA and EU Commission cabin air quality studies. [1,2,3,4]
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The GCAQE is concerned about the significant airline industry reliance upon industry-initiated
cabin air monitoring studies. These have been consistently utilised to suggest the air quality in
aircraft is deemed of good quality in normal flight. Therefore, the two recent EASA-initiated
studies and the follow-on EU Commission/EASA ‘FACTS’ air quality study are reviewed
below, highlighting the key weaknesses of these studies if truth is being sought.
1. EASA CAQ study 2017 [1]
Quality of cabin air: A clear pattern of bleed air sourced oil triggered contaminants was
identified. This related to cabin air quality technical events (fume events) and low-level
permanent oil leakage. However, the suggestion that all levels identified in the study were of
‘good quality’ in terms of exposure limits and other indoor air quality guidelines is flawed. The
suggestion that cabin air is less polluted than homes and offices based upon the reliance on
such exposure limits and guidelines, in combination with the high air exchange rates at
altitudes in pressurised cabins, is inappropriate and therefore not accepted. Reasons given
supporting our assertions include:
•

Exposure limits should not be applied to the aircraft environment. [5] No physiological
effects are expected in healthy adults at altitudes up to 5000 feet (132 torr), while
adverse effects can be expected in unacclimatized workers at oxygen partial pressures
less than 120 torr (equivalent to around 5000-7000 feet) with such symptoms
‘recognized as being incompatible with safe performance of duties.’ [6] Published limits,
where available should not be used for shift work longer than 8 hours and for mixtures
with many components, such as thermal decomposition products. [6] The Aerospace
Medical Association has advised that ‘OSHA standards (and others throughout the
world) are not applicable to aircraft cabin air. Rather they were designed for the
industrial workplace.’ [7] EASA has even reported that ‘the conditions in cabin air may
differ from the standard conditions on which exposure limits are normally based, for
example the air pressure, humidity and longer working hours. These aspects need
further consideration. In addition, possible effects relating to mixture toxicology need
further investigation.’ [2] A recent Boeing FAA funded study has reported that ‘Typical
concentrations found in aircraft can cause transitory symptoms in healthy individuals
questioning the adequacy of current standards.’ [8]

•

Occupational exposure limits (OELs):
o Will not protect all workers;
o Apply to individual substances;
o Do not represent a fine line between healthy and unhealthy work environment;

o
o
o
o
•

Do not apply to the public.
Apply to work shifts up to 8 hours
Should not apply to complex thermally degraded mixtures,
Should not apply above 5000 feet…

The aircraft cabin is a unique environment and should not be compared to other indoor
air environments such as offices and homes. This is a unique environment from which
removal and cessation of duties is generally not possible. OELs are not designed to
address the chronic continual exposure pattern to a complex low dose mixture. [9]‘Safe’
limits always come down … with very few exceptions.[10]

Oil contamination pattern: The identification of primary and secondary non-permanent oil
triggered events, identified as ‘Technical cabin air contamination (TCAC) events’ fails to fully
recognise the engineering and design mechanisms using pressurised oil bearing chambers &
sealing systems that will allow permanent low-level leakage in normal operations. [11] The
permanent low-level oil emissions are recognised to be occurring, but at levels below the limits
of quantification of the measuring technology used.
Adverse effect on CAQ: It is quite inappropriate to suggest that all levels of oil contaminants
via the permanent or non-permanent release mechanisms are too low to adversely affect the
aircraft air quality or to be harmful. This suggestion is inaccurate as high dose acute
exposures above exposure limits are only being considered as harmful, ignoring levels below
safe limits and other factors such as the following:
•
•
•
•
•
•
•
•
•

Non-cholinergic mechanisms of repeat exposure to OPs at very low levels. [12]
A pattern of acute on chronic effects identified in those repeatedly exposed to this
environment of low-level oil leakage. [13,14]
Repeat low-level exposure to OPs causing increased susceptibility to neurotoxic
damage. [15]
Individual susceptibility to OPs. [16]
Pyrolysed complex mixture. [17,18]
Exposure to ultrafine particles (UFPs) allowing increased adverse effects of organic
compounds including OPs. [19]
Neurotoxic assessment for aircraft cabin exposure to TCP has not been undertaken.
[20]
Oil and hydraulic fluid cans advise suspected of damaging fertility /do not breathe mist
or vapour from heated material/ suspected of causing cancer.
No safe level for TOCP exposure/ TOCP is a major hazard to human health.21

Dismissal of Aerotoxic Syndrome & Aerotoxicity: It is quite inappropriate for the study to
suggest the follow-on study should be designed to provide data to ‘end the misguided
discussion on cabin air quality once and for all.’ It is clear from this statement that it is biased.
The authors of the study and EASA, in making such a statement, have an incomplete
understanding of the concerns related to oil fumes and other fluids exposures and little if any
desire to address it.
2. EASA AVOIL oil pyrolysis study. [2]

127 compounds were identified upon heating the engine oils to high temperatures at
atmospheric pressure, including aldehydes at relatively high concentrations.
Carbon
monoxide ‘drastically increased’ at temperatures of 375 +/- 25oC. 634 peaks of volatile and
less volatile compounds were found, of which, only 27% could be identified.
Acute high dose effects examined are inadequate to dismiss adverse effects related to
neurotoxic pyrolysis products.
It was encouraging to see that there was recognition that: prolonged exposure (48 hours) to
pyrolysis products may aggravate potential neurotoxicity, exposure limits may not apply to the
specialised cabin environment and further investigation of the toxicology to complex mixtures
and individual variability is required.
However, it is clear that there is a lack of appreciation of the available published literature,
given that effects are assessed in terms of TOCP. This TOCP focussed understanding of the
effects of exposure to oil fumes is inadequate. Therefore, it is inappropriately suggested that a
causal connection to the occupational environment cannot be made until all substances are
identified along with the specific levels, full identification of molecular targets and no effect
levels are established. Consequently, somatically unexplained physical symptoms are
suggested with future studies to focus in part on personality situational factors, triggering,
maintaining and perception factors that may enhance reactions.
Examples of other inadequacies include an incomplete literature review, no data on the age of
the engines and subsequent impact on the used oil and used oil selected for one brand of oil
only. Additionally the temperatures used for the studies will not represent the maximum
temperature to which the oil will have been subjected within the lubrication system. [22]
3. EASA/EU Commission DG MOVE FACTS Cabin air study- 2017 [3,4]
This cabin air study has been established based on the 2 prior EASA studies as shown above,
with the CAQ study overtly suggesting cabin air toxicity concerns should be dismissed once
and for all with this major study. This can in no way allow one to expect objectivity and a clear
willingness to respect independent science.
The study as explained by EASA and the scientific oversight committee advised that the in
vivo and in vitro studies will look at acute exposure only as there is not the time or money to
look at chronic low-level exposures. [23] Similarly, the studies would simulate high dose
exposures only: 1) maximum permissible leakage (MPL) and 2) failure condition (> MPL), but
not chronic low-level exposures, as again this would be too costly and time consuming, with
no budget allocated. [23] This is quite unacceptable as it will not provide the answers to
questions related to chronic low-level exposures, which are suggested to be quite different to
single, acute exposure events and very relevant for the cabin air environment.
[12,13,14,15,16,19,20]
The scope of the FACTS study states that the general objective is to investigate cabin air
quality and its potential adverse consequences on health in light of European legislation on the
quality of indoor air and professional exposure limits. [3] This is despite the inapplicability of
such limits for this environment as identified above. Additionally, one of the key objectives of
the study is to identify any short- or long-term health effects, yet as stated above, the study
design will not be able to address such effects, either short-or long-term in reality as it is based

on high dose exposures only and cannot assess effects in a robust manner for the aircraft
cabin environment and the manner in which the fugitive emissions occur.
The following statements by EASA in their overview [4] are deeply concerning as we do not
agree the studies demonstrated any of these points:
•
•
•

Very good cabin/cockpit air quality ‐ at least in normal conditions– compared to other
indoor environments;
Pyrolysed engine oil released compounds not a concern at concentrations involved;
Infrequent traces of OPs identified.

The actual study reported:
1) Traces of meta and para isomers of TCP, dicresylphenyl phosphates and
diphenylcresyl phosphates were detected in nearly all samples. (p.53)
2) Oil leakage (Including TCP) was not detected in over 200 of the bleed air samples
undertaken. (p.102) (there were 461 samples on main bleed air aircraft study.
Therefore TCP was detected in around 261 samples ~57%)
3) In 67 percent of over 500 investigated flight phases (main study and B787 study) the
TCP contamination occurs only sporadically regardless of the investigated type of
aircraft, and most of the TCP occurrence can be attributed to a few flight phases (Table
28). Furthermore, these notable flight phases belong without exception to aircraft with
bleed-air supply investigated in the main study. (p.97)
SUMMARY:
The GCAQE submits that there is a fundamental difference with the health pattern between
aircrew exposed to aircraft contaminated air and the general population. This has been
increasingly recognised and published internationally. The questions raised by the EASA and
EC studies have not been undertaken in a manner capable of identifying the pattern of effects
being reported. There is already sufficient evidence and science available identifying a
genuine problem that requires solutions to be introduced now. While it is possible that further
properly designed and conducted science will serve to identify something new, it is more likely
to serve only to make the current estimates more precise. We have identified how severely
flawed the EASA/EC studies are. Our position is that by undertaking poor science, EASA/EC
are delaying the action already justified and needed to protect workplace safety and health
and the travelling public.
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