CONTAMINATED AIR OVERVIEW

GCAQE

Global Cabin Air Quality Executive

The Global Cabin Air Quality Executive (GCAQE) established in 2006 is the lead
organisation internationally focussed on addressing the issue of bleed air
contamination. There is extensive data complied over the last 60 years confirming
that contaminated air poses both a flight safety and health risk for those exposed
that should not be ignored.

This overview document provides a one page ‘contaminated air made simple’
introduction, followed by a more in-depth look at the different aspects of the
contaminated air debate; it is intended to provide readers with an insight into the
issue only. It should be reviewed in conjunction with the educational film on the
GCAQE website and other additionally available books, literature and peer reviewed
papers. Future updates of this document can be obtained from the GCAQE website.
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“‘Approximately 40 minutes after take-off, | experienced blurred vision, became
nauseated and experienced considerable dizziness. | recall no strange or unpleasant
odors, nor did | taste anything out of the ordinary. | did feel a definite dryness of mouth
and throat. This condition lasted possibly a minute or two. As | became more aware of
the situation or nearly to the passing out point...”

William J. Van Every — USAF - 15 May 1954 (Loomis, 1954)
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The air you are supplied to breathe in flight, on all commercial jet aircraft
(except for the Boeing 787), is taken from the compression section of the
jet engines. Engine bleed air is NOT filtered.
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air is a seric
Oily smell on outbound sector. On return sector crew unaware that they were
becoming partially incapacitated. P1 then forgot to slow a/c. AAIB report: “Oily
metallic smell had also been evident during previous sector. On this occasion,
numerous ATC calls were missed, prompting ATC to ask a/c if everything was all
right. P1 then forgot to slow a/c during approach until reminded to do so at 3.7d.
Crew unaware that they were becoming partially incapacitated.”
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It is important to note that when these synthetic oils are pryrolised
(heated) and contaminate the breathing air supply (bleed air), you will be
exposed to a complex cocktail of chemicals.

The toxicological impact of inhaling this mixture is different to any
exposures you may have to the cold oil in a can.
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“The origin of the haze and smoke in the flight deck and cabin was determined
to be the No 2 engine. A fractured seal ring in the No 1 bearing on the LP
shaft had allowed engine oil to leak into the compressor air path. The reason
for the failure could not be determined but the seal ring contained no material
defects and did not diverge significantly from design dimensions or geometry.”

UK AAIB Bulletin: 6/2009 G-BYAO EW/C2006/10/08




In 1954, it was reported that TCP caused trace demyelination of nerves (Aldridge,
1954). Sixty years later, in 2014, the pathology report of a deceased 43-year-old pilot
who had been exposed to TCP and other pyrolised jet engine oil products showed
demyelination of the nerves and nervous system injury consistent with
organophosphate-induced neurotoxicity (Abou-Donia, 2014).
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Repeated low-level exposure to some organophos
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“However, functional neurotoxicity has been observed with very low TOCP
concentrations, and in the absence of structural damages, suggesting that TOCP
exposure may lead to cognitive deficits in the brain that are relevant with
contaminated air exposures” (Hausherr, 2014).
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In 2013, Frans B. Horjus, Global Aviation Lubricants Sales Manager for ExxonMobil
Fuels & Lubricants stated that:

“OSHA and ACGIH are two organizations who establish exposure limits for
chemical substances in ambient conditions. However, to the best of my knowledge,
neither of those organizations have addressed the decomposition product of
synthetic jet engine oils.”
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None. European airwol ess regulation
in objective terms that stipulate that the
compartments must be free from harm
vapours. p

Inhalation toxicity data related to the effects of crews and passengers inhaling
heated engine oil fumes onboard aircraft have never been published, yet the airline
industry continues to let crews and passengers be exposed.
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Susan Michaslis 1s a former Arr Transport Pliot, now
Ressarch Associate with the School of Safety
Science, The University of New South Wales.

Address for comespondence: Ms S Michaeks,
Research Associate, School of Safety Sdence, The
Uriversity of New South Wales, Sydney, NSW 2062,
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A survey of health symptoms was
undertaken in pilots who were members of
the British Airline Pilots Association flying
the Boeing 737, Boeing 757 and Airbus
A320. Six hundred questionnaires were
sent out to members, and 106 pilots
responded. Survey respondents were
predominantly male (104/106) and many
had extensive flying experience. With
regard to leak events (that is, leaks of
engine oil and hydraulic fluids into the
aircraft), 93/106 reported that they had
been involved in at least one. The total
number of incidents reported was
estimated to be 1,674+, with all but seven
occurring on the B757. Following exposure
to the contaminated air, high rates of
symptoms were reported by the pilots,
including: irritation of the eyes, nose and
throat; headaches, light-headedness and
dizziness; fatigue, weakness and a
decrease in performance; a general
increase in feeling unwell; concentration
difficulties and confusion; diarrhoea;
nausea, vomiting and gastrointestinal
problems; numbness (head, limbs, lips,
fingers); short-term memory impairment;
and joint pain/fmuscle weakness. These
symptoms are a direct breach of US
Federal Aviation Regulation 25.831, which
includes a specific requirement that cabin
air should not cause symptoms of
discomfort, fatigue, irritation or toxicity.
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« HEALTH SYMPTOMS

« EPIDEMIOLOGICAL SURVEY

J Occup Heaith Safety — Aust NZ 2003, 19(3): 263-261




Specific Hazards : Hazardous combustion products may include: A complex
mixture of airborne solid and liquid particulates and gases
(smoke). Carbon monoxide. Unidentified organic and inorganic

compounds.




Email from an airline Captain, now sadly deceased due to a brain tumour:

“I am worried about my cognitive functions while flying and neurological
damage. Something definitely happens when | breathe the stuff in!”

Neuropsychological or Psychotoxic
symptoms:

memory impairment, headache, light-

headedness, dizziness, concentration

difficulty, slowed mental processing,

difficulty multi-tasking, confusion
feeling intoxicated, despressi
Gastro-intestinal sympto

nausea, vomiting, diarrhoea;
Respiratory symptoms:

cough, breathing difficulties (shortness
of breath), tightness in chest,
respiratory failure requiring oxygen;
Cardiovascular symptoms:
increased heart rate and palpitatic
Irritation of eyes, nose

airways;

Other: fatigue

anxiety, PTSC
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In addition to informing your employer in writing, if you are exposed to a
contaminated air event the GCAQE recommends you document and report the
exposure and any symptoms that may be attributable to the exposure, to your
doctor and union. Some exposure symptoms may be delayed.
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The GCAQE believes the only totally effective solution to the contaminated
air problem, is for all aircraft air conditioning systems to be designed with a
‘bleed free’ architecture.




CLP/GHS - Classification, labelling and packaging of
substances and mixtures

CLP is the Regulation on classification, labelling and
packaging of substances and mixtures. This Regulation
aligns previous EU legislation on classification, labelling and
packaging of chemicals to the GHS (Globally Harmonised
System of Classification and Labelling of Chemicals). Its
main objectives are to facilitate international trade in
chemicals and to maintain the existing level of protection of
human health and environment. The GHS is a United
Nations system to identify hazardous chemicals and to
inform users about these hazards through standard
symbols and phrases on the packaging labels and through
safety data sheets (SDS).
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