Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Final Report
EASA 2014.C15 CAQ / 2015.LVP.64 CAQ I

Appendix B

Aldehyde Measurements

EASA 2014.C15 CAQ: 60 measurement flights (main study) page 002 - 032
2015.LVP.64 CAQ II: 8  measurement flights (B787 study) page 033 - 036
Remarks:

1. Including additional test flights on Condor Boeing 757-300 “ABOI” after reported smell (flight 37 a).
2. B787 measurement solely in the cabin on flights #05 and #06.
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
EASA Main Study ircratt
Cycle #01 Date
Flight #01 and #02 Fiight FRA-PUI FRA-PUI FRA-PUI FRA-PUI PUFFRA PUHFRA PUHFRA PUFFRA FRA-PUI FRA-PUI FRA-PUI FRA-PUI PULFRA PULFRA PUFFRA PUHFRA
Boein g 737-300, P&W |condiion taxi tlo climb total flight descent/landing taxi and to climb o climb total fight descent/landing taxi tlo ciimb total fight descent/ landing taxi and o climb tlo climb total fight descent/landing
sample volume inm® defect 0011 0169 0011 0014 ot sampled combined 0154 0013 0006 0012 0181 0011 0014 ot Sa’“&‘f“ﬁf;’"b‘"m 0,169 0012
sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code F-EA-ALDOLK01 | FEAALDOLK-02 | FEAALDOL-LOL | F-EAALD-01-K03 | F-EAALD-01KO04 | FEAALD-OLK0S | F-EAALD-01-L-02 | F-EAALD-01-K06 | C-EAALD-OLKOL | C-EAALD-01K02 | C-EAALD-OLL-0L | C-EAALD-OL-K03 | CEAALD-OLK-04 | CEAALD-0OL-K05 | C-EAALD-0LL-02 | C-EA-ALD-01-K-06
Compound CAS-Nr: [ug/m?] [ug/m? [ug/m?] [ug/m?) [ug/m?) [ug/m?] [ug/m?] [ug/m?] [ug/m?] [ug/m?] [ug/m? [ug/m?] [ug/m?] [ug/m? [ug/m?] [ug/m?]
Formaldehyd 50000 defect 43 14 53 63 ot sampled combined 11 62 126 60 18 58 79 notsampled combined 15 57
wihtaxi wih taxi
Acetaldehyd 7507-0 defect a7 12 21 34 ot sampled combined 11 27 63 29 20 20 46 ot sampled combined 20 21
wih taxi wih taxi
Aceton 67-64-1 defect 31 1 22 22 ot sampled combined 9 25 38 2 22 30 28 ot sampled combined 18 32
Acrolein 107028 defect <Lop 01 <Lop <Lop ot sampled combined 01 <Lop <Lop <Lop 01 <Lop <Lop ot sampled combined 01 <Lop
wih taxi wih tad
Propionaldehyd 107028 defect 142 05 16 10 ot sampled combined 03 23 <Lop 12 05 09 12 ot sampled combined 05 <Lop
wih taxi wih taxi
Crotonaldehyd (cistrans) 123386 defect <Lop <Lop <Lop <Lop not sampled combined <Lop <Lop <Lop <Lop <Lop <Lop <Lop ot sampled combined <tLop <tLop
n-Buyraldehyd 4170303 defect <Lop 03 <Lop <Lop ot sampled combined 01 <Lop <Lop <Lop 04 <Lop <Lop ot sampled combined 03 o7
wih taxi wihtaxi
Benzaldehyd 123728 defect 13 04 24 19 ot sampled combined 04 26 37 22 09 31 29 ot sampled combined 06 28
wih taxi wihtaxi
Isovaleraldehyd 100-52-7 defect <Lop 03 <Lop <Lop ot sampled combined 02 <Lop <Lop <Lop 05 <Lop <Lop ot sampled combined 03 <Lop
Valeraldehyd 110-62-3 defect <LoD 03 26 <Lop not sampled combined 02 14 25 <Lop <Lop 23 <Lop not sampled combined 01 <Lop
wih taxi wih taxi
o-Tolualdehyd 500863 defect <Lop <LoD <Lop <Lop ot sampled combined <Lop <Lop <Lop <Lop <Lop <Lop <Lop ot sampled combined <Lop <Lop
m-Tolualdehyd 520204 defect <Lop <Lop <Lop <Lop ot sampled combined <Lop <Lop <Lop <Lop <Lop <Lop <Lop ot sampled combined <Lop <Lop
p-Tolualdehyd 620235 defect <Lop <LoD <Lop <LoD ot samplec combined <Lop <Lop <Lop <Lop <Lop <Lop <Lop ot sampled combined <Lop <Lop
Hexaldehyd 66-25-1 defect 15 08 14 15 ot Sa'"v‘:,‘lidl:;”‘b'”“ 06 17 23 19 15 21 21 ot Sam"‘fd combined 15 22
2,5-Dimethylbenzaldehyd 5779042 defect <Lop <LoD <LoD <LoD ot samplec combined <Lop <Lop <Lop <Lop <Lop <LoD <LoD ot sampled combined <Lop <Lop
x (without Aceton) defect 2 5 16 14 not sampled combined 4 17 27 14 8 16 19 ot sampled combined 7 13
wih taxi wih taxi
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

1 2 3 a 5 6 7 8 9 10 1 12 13 14 15 16
EASA Main Study Aircrat
Cycle #02 Date
Fli g ht #03 and #04 Flight FRA-PUI FRA-PUI FRA-PUI FRA-PUI PUFRA PUFRA PUFRA PUFRA FRA-PUI FRA-PUI FRA-PUI FRA-PUI PUFFRA PUFFRA PUFFRA PUHFRA
Boein g 737-300, P&W |condiion taxi tlo climb total flight descent/landing taxi and to climb o climb total fight descent/landing taxi tlo ciimb total fight descent/ landing taxi and o climb tlo climb total fight descent/landing
sample volume inm® 0,005 0013 0478 0009 0009 0014 0162 0014 0002 0010 0173 0,009 0012 0012 0163 0014
sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code F-EA-ALD-02-K-01 F-EA-ALD-02-K-02 F-EA-ALD-02-L-01 F-EA-ALD-02-K-03 F-EA-ALD-02-K-04 F-EA-ALD-02-K-05 F-EA-ALD-02-L-02 F-EA-ALD-02-K-06 C-EA-ALD-02-K-01 C-EA-ALD-02-K-02 C-EA-ALD-02-L-01 C-EA-ALD-02-K-03 C-EA-ALD-02-K-04 C-EA-ALD-02-K-05 C-EA-ALD-02-L-02 C-EA-ALD-02-K-06
Compound CAS-Nr: [ug/m?] [ug/m? [ug/m?] [ug/m?) [ug/m?) [ug/m?] [ug/m?] [ug/m?] [ug/m?] [ug/m?] [ug/m? [ug/m?] [ug/m?] [ug/m? [ug/m?] [ug/m?]
Formaldehyd 50-00-0 143 59 18 57 92 6,7 20 25 332 56 17 54 74 64 22 38
|Acetaldehyd 75-07-0 43 31 25 27 34 40 27 06 10,7 20 23 23 53 35 23 16
Aceton 67-64-1 36 20 17 23 26 34 18 8 112 28 20 37 24 26 14 23
Acrolein 107-02.8 10 03 01 07 <Lop 03 01 03 28 04 01 07 04 03 01 03
Propionaldehyd 107-02-8 04 14 04 09 13 6.4 04 03 59 11 04 12 16 13 04 05
Crotonaldehyd (cis/trans) 123-38-6 <LOD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD
n-Butyraldehyd 4170-30-3 08 07 04 05 11 08 04 >L0D 36 05 04 09 05 06 04 04
Benzaldehyd 123728 36 13 06 16 28 20 07 12 103 20 06 21 17 16 05 13
Isovaleraldehyd 100-52-7 04 03 01 05 >L0D 02 01 02 34 01 01 02 >LOD 06 01 06
Valeraldehyd 110-62-3 01 04 02 01 >L0D 05 02 01 49 05 01 06 >L0D 04 01 01
0-Tolualdehyd 590-86-3 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
m-Tolualdehyd 529-20-4 40 37 23 33 19 23 25 48 55 21 29 36 >L0D 19 15 39
p-Tolualdehyd 620235 <Lop <Lop <LoD <Lop <LoD <LoD <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop
Hexaldehyd 66-25-1 31 16 10 14 12 16 11 48 69 18 12 24 17 18 10 14
2,5-Dimethyibenzaldehyd 5779-94-2 26 06 01 10 08 05 01 03 50 08 02 10 08 08 01 08
X (without Aceton) 35 19 9 19 22 25 10 15 92 17 10 20 19 19 9 15
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
EASA Main Study Aircrat
Cycle #03 Date
Flight #05 and #06 Fiight FRA-PUI FRA-PUI FRA-PUI FRA-PUI PUFFRA PUHFRA PUHFRA PUFFRA FRA-PUI FRA-PUI FRA-PUI FRA-PUI PULFRA PULFRA PUFFRA PUHFRA
Boein g 737-300, P&W |condiion taxi tlo climb total flight descent/landing taxi and to climb o climb total fight descent/landing taxi tlo ciimb total fight descent/ landing taxi and o climb tlo climb total fight descent/landing
Sample volume in m¢ 0,003 0,014 0,182 0013 0011 ot samﬁfﬁé;’“bm“ 0,161 0,013 0,002 0,012 0,182 0,013 0,012 notsampled combined 0,164 0,013
sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code F-EA-ALD03K-01 | F-EA-ALD-03K-02 | FEAALD-03L-01 | F-EAALD-03K03 | F-EAALD-03K-04 | F-EAALD-03K05 | F-EAALD-03L02 | F-EAALD-03K06 | C-EAALD-03K-01 | C-EAALD-03K02 | C-EAALD-03L-01 | C-EA-ALD-03K03 | C-EAALD-03K04 | C-EAALD-03K05 | C-EAALD-03L-02 | C-EA-ALD-03-K-06
Compound CAS-Nr: [ug/m?] [ug/m? [ug/m?] [ug/m?) [ug/m?) [ug/m?] [ug/m?] [ug/m?] [ug/m?] [ug/m?] [ug/m? [ug/m?] [ug/m?] [ug/m? [ug/m?] [ug/m?]
Formaldehyd 50000 72 42 17 15 62 ot sampled combined 19 19 253 35 20 o7 56 ot sampled combined 20 15
with taxi with tad
Acetaldehyd 7507-0 72 35 21 21 83 ot sampled combined 22 27 172 45 30 12 71 notsampled combined 34 33
with taxi with taxi
Aceton 67-64-1 35 2 21 7 7 ot sampled combined 16 14 51 2 29 23 19 ot sampled combined 23 2
with taxi with taxi
Acrolein 107028 <Lop <Lop 01 <Lop <Lop ot sampled combined 01 <Lop <Lop <Lop 01 <Lop <Lop ot sampled combined 02 08
with taxi with taxi
Propionaldehyd 107-02-8 40 10 04 12 23 ot sampled combined 05 10 64 08 06 <Lop 11 ot sampled combined 06 08
with taxi with taxi
Crotonaldehyd (cisfrans) 123-33-6 <Lop <Lop <Lop <Lop <Lop ot sampled combined <Lop <Lop <Lop <Lop <Lop <Lop <Lop ot sampled combined <Lop <Lop
y .y not sampled combined not sampled combined
n-Butyraldehyd 4170303 18 06 05 05 11 vt 05 06 25 08 05 07 11 e 06 08
Benzaldehyd 123728 18 03 06 02 04 ot sampled combined 07 02 43 12 07 00 04 ot sampled combined 07 06
with taxi with taxi
Isovaleraldehyd 100-52-7 13 03 04 179 12 ot sampled combined 04 152 25 04 05 99 09 ot sampled combined 11 71
with taxi with taxi
Valeraldehyd 110-62-3 14 05 02 <Lop 04 ot sampled combined 02 <Lop 19 06 05 <LoD 27 ot sampled combined 03 m
with taxi with taxi
o-Tolualdehyd 500863 <Lop <Lop <LoD <Lop <Lop ot sampled combined <Lop <Lop <Lop <Lop <Lop <Lop <Lop ot sampled combined <Lop <Lop
with taxi with taxi
m-Tolualdehyc 529-20-4 40 43 17 51 29 ot sampled combined 24 70 59 34 34 39 28 ot sampled combined 31 60
with taxi with taxi
p-Tolualdehyd 620235 <Lop <Lop <LoD <Lop <LoD ot sampled combined <Lop <Lop <Lop 04 <Lop <Lop <Lop ot sampled combined <Lop m
with taxi with taxi
Hexaldehyd 66-25-1 52 23 12 14 23 ot sampled combined 14 18 57 32 16 23 27 ot sampled combined 20 28
with taxi with taxi
2,5-Dimethylbenzaldehyd 5779.94-2 12 04 01 06 07 ot sampled combined 01 05 31 06 01 09 09 ot sampled combined 02 08
with taxi with taxi
= (without Aceton) 35 17 9 30 2 not sampled combined 10 a1 75 19 13 19 25 ot sampled combined 14 25
with taxi with taxi
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

1 2 3 a 5 6 7 8 9 10 1 12 13 14 15 16
EASA Main Study Aircrat
Cycle #04 Date
Fli g ht #07 and #08 Flight FRA-PUI FRA-PUI FRA-PUI FRA-PUI PUFRA PUFRA PUFRA PUFRA FRA-PUI FRA-PUI FRA-PUI FRA-PUI PUFFRA PUFFRA PUFFRA PUHFRA
Boein g 737-300, P&W |condiion taxi tlo climb total flight descent/landing taxi o climb total fight descent/landing taxi tlo ciimb total fight descent/ landing taxi tlo climb total fight descent/landing
sample volume inm® 0006 0011 0478 0012 0009 0014 0176 0014 0,008 0012 0,180 0013 0009 0010 0167 0014
sampling point Enmahmestelle Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code F-EA-ALD-04-K-01 F-EA-ALD-04-K-02 F-EA-ALD-04-L-01 F-EA-ALD-04-K-03 F-EA-ALD-04-K-04 F-EA-ALD-04-K-05 F-EA-ALD-04-L-02 F-EA-ALD-04-K-06 C-EA-ALD-04-K-01 C-EA-ALD-04-K-02 C-EA-ALD-04-L-01 C-EA-ALD-04-K-03 C-EA-ALD-04-K-04 C-EA-ALD-04-K-05 C-EA-ALD-04-L-02 C-EA-ALD-04-K-06
Compound CAS-Nr: [ug/m?] [ug/m? [ug/m?] [ug/m?) [ug/m?) [ug/m?] [ug/m?] [ug/m?] [ug/m?] [ug/m?] [ug/m? [ug/m?] [ug/m?] [ug/m? [ug/m?] [ug/m?]
Formaldehyd 50-00-0 78 32 21 18 57 36 14 18 126 a2 17 28 14 46 16 19
|Acetaldehyd 75-07-0 55 27 23 17 61 31 21 26 74 31 26 26 21 60 29 27
Aceton 67-64-1 27 19 22 5 24 18 20 26 38 30 28 31 9 40 27 29
Acrolein 107-02-8 <LOD 22 00 0,0 07 11 0,0 <LOD <LOD 24 00 <LOD 04 36 <LOD <LOD
Propionaldeyd 107-02:8 09 06 10 11 14 09 05 13 47 08 06 07 04 12 06 08
Crotonaldehyd (cis/trans) 123-38-6 <LOD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD
n-Butyraldehyd 4170-30-3 <LOD 05 04 01 15 0.7 05 02 04 00 04 07 02 05 05 03
Benzaldehyd 123728 76 11 08 20 09 09 08 29 30 21 13 32 22 34 11 23
Isovaleraldehyd 100-52-7 <LOD <LOD 01 125 01 00 01 103 06 05 01 230 35 06 01 194
Valeraldehyd 110-62-3 11 13 05 218 14 12 05 144 23 10 05 88 <LOD 15 06 99
0-Tolualdehyd 590-86-3 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
m-Tolualdehyd 529-20-4 30 22 10 33 04 16 09 19 17 34 20 45 <LOD 22 20 79
p-Tolualdehyd 620235 <Lop <Lop <LoD <Lop <LoD <LoD <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop
Hexaldehyd 66-25-1 14 08 13 07 03 05 12 20 20 15 16 15 <LOD 13 17 20
2,5-Dimethyibenzaldehyd 5779-94-2 18 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 01 <LOD
X (without Aceton) 39 15 9 45 18 14 8 37 35 19 1 48 10 25 11 47

EASA 2014.C15 CAQ/ 2015.LVP.64 CAQ Il Final Report  Appendix B Aldehyde Measurements Page 5 of 36



Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
EASA Main Study nircatt
Cycle #05 Date
Flight #09 and #10 Fiight FRA-PUI FRA-PUI FRA-PUI FRA-PUI PUFFRA PUHFRA PUHFRA PUFFRA FRA-PUI FRA-PUI FRA-PUI FRA-PUI PULFRA PULFRA PUHFRA PUHFRA
Boein g 737-300, P&W |condiion taxi tlo climb total flight descent/landing taxi and to climb o climb with taxi total fight descent/landing taxi tlo climb total fight descent/ landing taxi and o climb Yo climb with taxi total fight descent/landing
Sample volume in me 0,007 0,012 0,181 0013 0012 not sampled combined 0177 0013 0,008 0,012 0,183 0,014 0,014 not sampled combined 0,158 0,013
with taxi with taxi
'sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
sample Code FEAALD05K-01 | FEAALD05K02 | FEAALD-0SL01 | F-EAALD-05KO03 | F-EAALD-0SKO04 | FEAALD-05K0S | F-EAALD-05L02 | F-EAALD-05KO06 | C-EA-ALD-0SK-01 | C-EA-ALD-05 CEAALD-05L-01 | C-EAALD-05K-03 | C-EAALD-05KO04 | C-EAALD-05KO05 | C-EA-ALD-05-L-02 | C-EA-ALD-05K-06
Compound CAS-Nr: [ug/m?] [ug/m?) [ug/m?] [ug/m?) [ug/m?) [ug/m?] [ug/m?) [ug/m?] [ug/m?) [ug/m? [ug/m?) [ug/m?] [ug/m?] [ug/m?) [ug/m? [ug/m?]
Formaldehyd 50000 141 71 20 45 85 e 16 50 130 99 20 18 84 ot sampled combined 17 39
Acetaldehyd 75-07-0 104 48 26 33 54 ot sampled combined 17 36 76 67 28 09 56 ot sampled combined 24 26
with taxi with tad
Aceton 67-64-1 134 53 2 53 a4 ot sampled combined 1 40 73 69 28 19 a7 notsampled combined 19 a
with taxi with taxi
Acrolein 107028 04 01 01 02 03 ot sampled combined 02 02 06 <Lop 02 <Lop 02 rotsampled combined 01 <Lop
with taxi with taxi
Propionaldeyd 107-02-8 24 10 04 14 14 ot sampled combined 03 09 13 26 05 03 09 rotsampled combined 04 09
with taxi with taxi
Crotonaldehyd (cisfrans) 123336 <Lop <Lop <Lop <Lop <Lop ot sampled combined <Lop <Lop <Lop <Lop <Lop <Lop <Lop ot sampled combined <Lop <Lop
n-Butyraldehyd 4170303 12 07 03 <Lop 08 ot sampled combined 03 05 10 10 05 05 06 rotsampled combined 03 05
with taxi with taxi
Benzaldehyd 123728 68 31 10 20 a1 ot sampled combined 08 35 53 47 11 13 31 ot sampled combined 08 37
with taxi with taxi
Isovaleraldehyd 100-52-7 20 14 05 187 11 ot sampled combined 03 16 19 17 07 183 11 ot sampled combined 04 102
with taxi with taxi
Valeraldehyd 110-62-3 24 12 05 32 13 ot sampled combined 04 45 23 18 05 42 13 ot sampled combined 03 129
with taxi with taxi
o-Tolualdehyd 500863 <Lop <Lop <Lop <Lop <Lop ot sampled combined <Lop <Lop <Lop <Lop <Lop <Lop <Lop ot sampled combined <Lop <Lop
with taxi with taxi
m-Tolualdehyd 529-204 27 31 13 27 18 ot sampled combined 10 22 21 48 19 <LoD <Lop not sampled combined 24 08
with taxi with taxi
p-Tolualdehyd 620235 <Lop <Lop <LoD <Lop <Lop ot sampleq combined <Lop <Lop <Lop <Lop <Lop <Lop <Lop ot sampled combined <Lop <Lop
Hexaldehyd 66-25-1 41 20 12 16 24 ot sampled combined 09 19 30 37 14 04 22 ot sampled combined 13 18
with taxi with taxi
2,5-Dimethybenzaldehyd 5779042 <Lop <Lop <LoD <Lop <Lop ot sampleq combined <Lop <Lop <Lop <Lop <Lop <LoD <Lop ot sampled combined <Lop <Lop
= (without Aceton) a7 24 10 £ 27 not sampled combined 7 2 8 a7 1 28 23 not sampled combined 10 a7
with taxi with taxi
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

1 2 3 a4 5 6 7 8 9 10 11 12 13 14 15 16
EASA Main Study Aircraft
Cycle #06 Date
FI | g ht #11 and #12 Flight FRA-GIG FRA-GIG FRA-GIG FRA-GIG FRA-GIG FRA-GIG FRA-GIG FRA-GIG GIG-FRA GIG-FRA GIG-FRA GIG-FRA GIG-FRA GIG-FRA GIG-FRA GIG-FRA
Boeing 747-8, GEnx-
2B67 Condition taxi to climb total flight descent / landing taxi Yo climb. total fight descent/ landing taxi to climb total flight descent /landing taxi o climb total flight descent/ landing
Sample volume in m?* 0,011 0,011 0,203 0,020 0,010 0,013 0,209 0,014 0,010 0,012 0,168 0,025 0,006 0,013 0,206 0,016
Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
sample Code FEA-ALD06-K-01 | F-EA-ALD06K-02 | FEAALD06-L-01 | F-EAALD-06K03 | F-EAALD-06K-O04 | FEAALD06K-05 | F-EAALD-06-L-02 | F-EA-ALD-06K06 | C-EAALD-06K-OL | C-EA-ALD-06K02 | C-EAALD-06-L-01 | C-EAALD06K-03 | C-EAALD06K04 | C-EAALD-06KOS | C-EAALD-06-L-02 | C-EA-ALD-06-K-06
Compound CAS-Nr: [ug/m?] [ug/m? [ug/m?] [ug/m?) [ug/m?] [ug/m?) [ug/m?] [ug/m?] [ug/m?) [ug/m? [ug/m?] [ug/m?] [ug/m?] [ug/m?] [ug/m? [ug/m?
Formaldehyd 50000 98 39 18 36 104 56 12 46 103 57 24 36 16,1 76 21 42
|Acetaldehyd 75-07-0 59 37 15 30 66 40 10 30 88 63 a7 42 104 53 36 35
Aceton 67-64-1 202 228 98 16,1 256 21,2 71 220 53,0 377 353 375 473 349 266 309
Acrolein 107-02-8 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 03 <LOD
Propionaldehyd 107-02-8 07 06 11 14 09 09 09 09 10 06 07 09 26 06 06 08
Crotonaldehyd (cisftrans) 123-38-6 <LOD <LOD <LOD <LoD <LoD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOoD <LOD <LOD
n-Butyraldehyd 4170-30-3 03 04 03 03 05 08 03 05 07 07 03 07 12 08 06 07
Benzaldehyd 123-72-8 26 25 05 21 33 19 03 19 41 23 05 18 66 28 10 20
Isovaleraldehyd 100-52-7 01 03 01 6.0 07 06 04 05 06 08 07 83 30 14 07 nn
Valeraldehyd 110-62-3 11 13 03 49 15 16 01 99 16 02 02 76 32 05 02 214
o-Tolualdehyd 500-86-3 <LOD <LOD 0.1 <LOD <LOD 30 08 48 <LOoD <LOD <LOD <LOD <LOD <LOD 01 <LoD
m-Tolualdehyd 529-20-4 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
p-Tolualdehyd 620-23-5 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
Hexaldehyd 66251 12 o7 04 10 23 19 05 09 20 20 14 16 a4 32 19 17
2,5-Dimethybenzaldehyd 5779-94-2 <Lop <Lop <LoD <LoD <Lop <LoD <Lop <Lop <Lop <Lop <LoD <LoD <LoD <LoD <Lop <Lop
X (without Aceton) 22 13 6 22 26 20 5 27 29 19 11 29 a7 22 11 34
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

EASA 2014.C15 CAQ/ 2015.LVP.64 CAQ II

EASA Main Study Aircrat
Cycle #07 Date
Fli g ht #13 and #14 Flight FRA-BCN FRA-BCN FRA-BCN FRA-BCN BCN-FRA BCN-FRA BCN-FRA BCN-FRA FRA-BCN FRA-BCN FRA-BCN FRA-BCN BCN-FRA BCN-FRA BCN-FRA BCN-FRA
Airbus A320, CFM56-
5A1 Condition taxi o climb total fight descent/ landing i o climb total fight descent/ landing taxi Yo climb total fight descent/ landing taxi o climb total fight descent/ landing
sample volume inm® 0,0057 00081 00387 00096 00027 00087 00342 00081 00012 00120 00432 00093 00033 00114 0,0360 00105
sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code F-EA-ALD-07-K-01 F-EA-ALD-07-K-02 F-EA-ALD-07-L-01 F-EA-ALD-07-K-03 F-EA-ALD-07-K-04 F-EA-ALD-07-K-05 F-EA-ALD-07-L-02 F-EA-ALD-07-K-06 C-EA-ALD-07-K-01 C-EA-ALD-07-K-02 C-EA-ALD-07-L-01 C-EA-ALD-07-K-03 C-EA-ALD-07-K-04 C-EA-ALD-07-K-05 C-EA-ALD-07-L-02 C-EA-ALD-07-K-06
Compound CAS-Nr: [ug/m?] [ug/m? [ug/m?] [ug/m?) [ug/m?) [ug/m?] [ug/m?] [ug/m?] [ug/m?] [ug/m?] [ug/m? [ug/m?] [ug/m?] [ug/m? [ug/m?] [ug/m?]
Formaldehyd 50-00-0 97 85 41 62 143 71 40 64 a7 28 a5 57 337 93 60 83
|Acetaldehyd 75-07-0 72 58 28 42 133 57 43 70 419 27 28 a7 90 25 75 86
Aceton 67-64-1 286 247 17 24 524 288 20 33 16,7 78 17 31 68 136 42 56
Acrolein 107028 <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop
Propionaldehyd 107-02-8 <LOD <LOD <LOD <LOD <LOD <LOD 04 07 <LOD <LOD 05 <LOD <LOD <LOD 09 54
Crotonaldehyd (cis/trans) 123-38-6 <LOD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD <LoD
n-Butyraldehyd 4170-30-3 <LOD <LOD <LOD <LOD <LOD <LOD 03 <LOD <LOD <LOD 04 <LOD <LOD <LOD 05 10
Benzaldehyd 123728 76 49 09 33 91 29 12 41 29 18 09 35 107 29 16 24
Isovaleraldehyd 100-52-7 <Lop <Lop 06 <Lop <Lop <Lop 08 13 <Lop <Lop <Lop <Lop <Lop <Lop 12 80
Valeraldehyd 110-62-3 04 04 05 <LOD <LOD 0,7 <LOD <LOD <LOD <LOD 04 <LOD <LOD <LOD 03 52
0-Tolualdehyd 590-86-3 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 23 05 <LOD <LOD
m-Tolualdehyd 529-20-4 18 18 26 63 46 45 22 49 <LOD 03 17 51 <LOD 02 25 49
p-Tolualdehyd 620-23-5 08 01 <LOD <LOD <LOD 01 01 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
Hexaldehyd 66-25-1 <LOD <LOD 09 <LOD <LOD <LOD 12 <LOD <LOD <LOD 15 <LOD <LOD <LOD 30 21
2,5-Dimethyibenzaldehyd 5779-94-2 <LOD <LOD 13 <LOD <LOD <LOD 08 <LOD <LOD <LOD 09 <LOD <LOD <LOD 14 <LOD
X (without Aceton) 28 21 14 20 41 20 15 25 87 8 14 19 56 15 25 46
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

1 2 3 a4 5 6 7 8 9 10 11 12 13 14 15 16
EASA Main Study Aircraft
Cycle #08 Date
FI | g ht #15 and #16 Flight FRA-RAK FRA-RAK FRA-RAK FRA-RAK RAK-FRA RAK-FRA RAK-FRA RAK-FRA FRA-RAK FRA-RAK FRA-RAK FRA-RAK RAK-FRA RAK-FRA RAK-FRA RAK-FRA
Airbus A320, CFM56-
5B4/P Condition taxi to climb total flight descent / landing taxi Yo climb. total fight descent/ landing taxi to climb total flight descent /landing taxi o climb total flight descent/ landing
Sample volume in m?* 0,005 0,011 0,082 0,009 0,004 0,009 0,055 0,015 0,004 0,018 0,080 0,015 0,004 0,012 0,071 0,018
Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
sample Code FEA-ALD08K-01 | F-EA-ALD08K-02 | FEAALD08L-01 | F-EAALD-08K03 | F-EAALD-08K04 | FEAALD08KOS | FEAALD-08L-02 | F-EA-ALD-08K06 | C-EAALD-08K-OL | C-EA-ALD-08K02 | C-EAALD-08L01 | C-EAALD08K-03 | C-EAALD08KO04 | C-EAALD-08KOS | C-EAALD-08-L02 | C-EA-ALD-08K-06
Compound CAS-Nr: [ug/m?] [ug/m? [ug/m?] [ug/m?) [ug/m?] [ug/m?) [ug/m?] [ug/m?] [ug/m?) [ug/m? [ug/m?] [ug/m?] [ug/m?] [ug/m?] [ug/m? [ug/m?
Formaldehyd 50000 18 109 37 69 146 83 20 40 164 59 50 48 167 74 36 38
|Acetaldehyd 75-07-0 103 60 27 48 95 48 23 35 138 38 a5 43 103 6,0 46 35
Aceton 67-64-1 57 27 16 38 49 349 18 30 108 32 38 a7 71 535 37 38
Acrolein 107-02-8 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
Propionaldehyd 107-02-8 14 11 04 08 <LOD 07 02 05 <LOD 07 05 09 34 07 05 06
Crotonaldehyd (cisftrans) 123-38-6 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOoD <LOD <LOD
n-Butyraldehyd 4170-30-3 <LOD 08 02 <LOD <LOD <LoD 02 <LOD <LoD <LOoD 04 <LOD 17 09 04 <LOoD
Benzaldehyd 123-72-8 67 34 07 50 77 36 09 19 13 21 09 25 95 28 08 18
Isovaleraldehyd 100-52-7 <Lop <Lop <LoD <Lop <Lop <Lop <Lop <Lop <Lop <Lop 09 <LoD <LoD <Lop 09 <Lop
Valeraldehyd 110-62-3 <LOD <LOD 02 <LOD <LOD 07 02 04 <LOD 05 02 03 21 08 <LOD <LOD
o-Tolualdehyd 500-86-3 16 <LOD <LOD <LoD <LoD <LoD 01 <LOD <LOoD <LOD <LOD <LOD <LOD <LOD <LoD <LoD
m-Tolualdehyd 529-20-4 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 02 <LOD <LOD <LOD <LOD <LOD
p-Tolualdehyd 620-23-5 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
Hexaldehyd 66251 32 16 08 16 30 18 [ 11 42 11 14 14 a6 25 17 14
2,5-Dimethybenzaldehyd 5779-94-2 <Lop <Lop <LoD <LoD <Lop <LoD <Lop <Lop <Lop <Lop <LoD <LoD <LoD <LoD <Lop <Lop
T (without Aceton) 35 24 9 19 35 20 7 11 a6 14 14 14 48 21 12 11
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1 2 3 a4 5 6 7 8 9 10 11 12 13 14 15 16

EASA Main Study Aircraft
Cycle #09 Date
FI | g ht #17 and #18 Flight FRA-HND FRA-HND FRA-HND FRA-HND HND-FRA HND-FRA HND-FRA HND-FRA FRA-HND FRA-HND FRA-HND FRA-HND HND-FRA HND-FRA HND-FRA HND-FRA
Boeing 747-8, GEnx-
2B67 Condition taxi to climb total flight descent / landing taxi Yo climb. total fight descent/ landing taxi to climb total flight descent /landing taxi o climb total flight descent/ landing

Sample volume in m?* 0,007 0,010 0,196 0,011 0,005 0,012 0,216 0,014 0,007 0,011 0,195 0,010 0,006 0,012 0,216 0,017

Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin

sample Code FEA-ALD09-K-01 | FEA-ALD09K-02 | FEAALD09L-01 | F-EAALD-09K03 | F-EAALD-09KO04 | FEAALD09KOS | FEAALD-09-L-02 | F-EAALD-09K06 | C-EAALD-03KOL | C-EAALD-09K02 | C-EAALD-03-L01 | C-EAALD09K03 | C-EAALD09KO04 | C-EAALD-0KO5 | C-EAALD-03-L02 | C-EA-ALD-09-K-06
Compound CAS-Nr: [ug/m?] [ug/m? [ug/m?] [ug/m?) [ug/m?] [ug/m?) [ug/m?] [ug/m?] [ug/m?) [ug/m? [ug/m?] [ug/m?] [ug/m?] [ug/m?] [ug/m? [ug/m?
Formaldehyd 50000 130 64 17 71 100 58 09 49 139 65 24 56 120 62 28 39
|Acetaldehyd 75-07-0 79 a4 17 54 82 41 11 33 116 68 73 52 139 86 90 62
Aceton 67-64-1 46 21 10 39 39 22,0 6 22 74 31 34 26 65 364 33 25
Acrolein 107-02-8 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 01 <LOD <LOD <LOD <LOD <LOD
Propionaldehyd 107-02-8 <LOD <LOD 19 15 <LOD <LOD 11 <LOD <LOD <LOD 08 12 <LOD 15 09 09
Crotonaldehyd (cisftrans) 123-38-6 <LOD <LOD <LOD <LoD <LoD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOoD <LOD <LOD
n-Butyraldehyd 4170-30-3 <LOD <LoD 03 <LOD <LOD <LOD 02 06 <LoD 08 08 11 <LOoD 08 07 06
Benzaldehyd 123-72-8 49 35 03 39 76 29 01 23 52 28 06 25 6.2 38 08 22
Isovaleraldehyd 100-52-7 19 10 03 13 10 10 02 15 03 14 06 38 25 04 08 interference
Valeraldehyd 110-62-3 07 06 03 247 16 07 01 65 10 05 03 31 17 11 04 interference
0-Tolualdehyd 590-86-3 12 34 11 00 09 23 12 01 11 23 15 01 04 interference interference interference
m-Tolualdehyd 529-20-4 interference interference interference interference: interference interference interference interference interference interference interference interference interference interference interference interference
p-Tolualdehyd 620235 interference interference interference interference interference interference interference interference interference interference interference interference interference interference interference interference
Hexaldehyd 66251 14 11 05 14 18 12 02 12 27 16 18 22 38 22 22 18
2,5-Dimethylbenzaldehyd 5779-94-2 <LoD <LOD 0.1 <LOD <LOD <LOD 04 <LoD <LoD <LoD 01 <LOD <LOD <LOD 01 <LoD

X (without Aceton) 31 20 8 45 31 18 6 20 36 23 16 25 40 25 18 16
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1 2 3 a4 5 6 7 8 9 10 11 12 13 14 15 16

EASA Main Study Aircraft
Cycle #10 Date
FI | g ht #19 and #20 Flight FRA-HKG FRA-HKG FRA-HKG FRA-HKG HKG-FRA HKG-FRA HKG-FRA HKG-FRA FRA-HKG FRA-HKG FRA-HKG FRA-HKG HKG-FRA HKG-FRA HKG-FRA HKG-FRA
Boeing 747-8, GEnx-
2B67 Condition taxi to climb total flight descent / landing taxi Yo climb. total fight descent/ landing taxi to climb total flight descent /landing taxi o climb total flight descent/ landing

Sample volume in m?* 0,011 0,011 0,143 0,013 0,007 0,013 0,229 0,012 0,011 0,012 0212 0,015 0,007 0,013 0,230 0,011

Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin

sample Code FEA-ALD05K-01 | F-EA-ALD05K-02 | FEAALD0SL-01 | F-EAALD-05K03 | F-EAALD-05K04 | FEAALD0OSKO0S | FEAALD-05L-02 | F-EA-ALD-05K06 | C-EAALD-05KOL | C-EA-ALD-05K02 | C-EAALD-05-L-01 | C-EAALD0SK-03 | C-EAALD0SKO04 | C-EAALD-0SKOS | C-EAALD-05-L-02 | C-EA-ALD-05K-06
Compound CAS-Nr: [ug/m?] [ug/m? [ug/m?] [ug/m?) [ug/m?] [ug/m?) [ug/m?] [ug/m?] [ug/m?) [ug/m? [ug/m?] [ug/m?] [ug/m?] [ug/m?] [ug/m? [ug/m?
Formaldehyd 50000 243 69 32 93 158 65 11 38 109 88 28 52 127 60 21 32
|Acetaldehyd 75-07-0 12,0 30 17 52 87 35 07 15 82 55 43 39 89 50 39 23
Aceton 67-64-1 26 22 6 22 a1 271 a4 17 40 32 28 35 51 273 21 29
Acrolein 107-02-8 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
Propionaldehyd 107-02-8 24 11 05 24 15 07 02 06 09 13 06 07 12 10 04 08
Crotonaldehyd (cisftrans) 123-38-6 <LOD <LOD <LOD <LoD <LoD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOoD <LOD <LOD
n-Butyraldehyd 4170-30-3 12 06 02 07 13 08 01 06 08 09 03 20 13 08 03 08
Benzaldehyd 123-72-8 45 24 04 29 55 32 02 21 33 23 05 26 52 <LOD 01 27
Isovaleraldehyd 100-52-7 15 <LOD <LOD <LOD 19 <LOD 02 <LOD 14 12 01 13 25 13 05 <LOD
Valeraldehyd 110-62-3 10 <LOD 01 <LOD 13 <LOD 01 35 <LOD 09 02 6.7 <LOD <LOD 02 <LOD
o-Tolualdehyd 500-86-3 <LOD <LOD <LoD <LoD <LoD <LOD <LOD <LOD <LoD <LoD <LoD <LoD <LoD <LOD <LoD <LoD
m-Tolualdehyd 529-20-4 <LOD <LOD 0,7 <LOD <LOD <LOD 07 <LOD <LOD <LOD <LOD <LOD <LOD <LOD 12 <LOD
p-Tolualdehyd 620-23-5 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
Hexaldehyd 66-25-1 18 10 03 11 19 15 02 11 24 18 08 12 28 21 10 18
2,5-Dimethyibenzaldehyd 5779-94-2 <LOD <LOD 01 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 01 <LOD

X (without Aceton) 49 15 7 21 38 16 a4 13 28 23 10 24 34 16 10 12
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

EASA 2014.C15 CAQ/ 2015.LVP.64 CAQ II

5 6 7 8 9 10 1 12 13 1 15 16
EASA Main Study it
Cycle #11 Date
Flight #21 and #22 Fiight FRAJFK FRA-JFK FRA-JFK FRAJFK JFK-FRA IFK-FRA IFK-FRA IFK-FRA FRA-JFK FRA-JFK FRAJFK FRAJFK IFK-FRA IFK-FRA IFK-FRA IFK-FRA
Airbus A340, RR Trent
556-61 Condition taxi Yo ciimb total fight descent/landing taxi Yo cimb total fight descent/landing i Yo climb total fight descent/landing taxi Yo ciimb total fight descent/landing
Sample volume inm® 0,008 0014 0167 0019 0,004 0,009 0,127 0010 0,007 0012 0162 0017 0,004 0012 0128 0014
Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code F-EAALD-11:K-01 | F-EA-ALD-11K-02 | FEAALD-11-L-01 | F-EAALDALK03 | F-EAALDA1KO4 | FEAALD-11K05 | FEAALD-11-L-02 | F-EAALDA1KO06 | C-EAALD-11-K01 | C-EAALD-11K02 | CEAALD-11-L-01 | C-EAALD-11K-03 | C-EAALD-11K04 | C-EAALDALKO5 | C-EAALD11L-02 | C-EAALD-11-K-06
Compound CAS-Nr. [ngim?] g/ [ug/m?] [hgim?] [hgim?) [hgim?) g/ [ug/m] [ug/m?] [ugim?] [hgim?) g/ g/ g/ g/ g/
Formaldehyd 50-00-0 135 69 14 a7 209 86 15 54 146 83 28 46 178 60 26 55
Acetaldehyd 75-07-0 78 43 24 34 140 56 23 44 99 60 54 17 136 a4 37 45
Aceton 67-64-1 40 27 27 34 76 301 13 20 a4 48 52 49 79 370 32 40
Acrolein 107028 <LoD <LoD <LoD <LoD <LoD <LoD <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD
Propionaldehyd 107-02:8 16 07 03 07 31 17 03 09 18 10 07 10 40 14 07 11
Crotonaldehyd (cisfirans) 123386 <LoD <LoD <Lop <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
n-Buyraldehyd 4170-30-3 15 07 04 06 26 13 04 10 16 11 07 11 28 09 06 13
123728 62 30 04 18 95 46 05 32 58 38 02 31 104 23 07 34
Isovaleraldehyd 100527 <LoD 11 03 04 36 16 03 06 25 13 06 07 42 12 06 13
Valeraldehyd 110623 14 06 02 12 a7 12 03 21 20 07 03 m 34 07 03 m
o-Tolualdehyd 500-86-3 <LoD <LoD <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <LoD <LoD <LoD <LoD
m-Tolualdehyd 529-20-4 17 11 07 28 <LoD <LoD 13 24 25 18 45 22 31 14 44 48
p-Tolualdehyd 620235 <LoD <LoD <LoD <LoD <Lop <LoD <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <Lop
Hexaldehyd 66-25-1 27 15 07 11 <LoD 24 08 18 42 23 14 19 84 22 17 27
2,5-Dimethylbenzaldehyd 5779-94-2 <LoD <Lop 01 <LoD <LoD <LoD 03 <Lop <LoD <LoD 02 <Lop <Lop <Lop 02 <Lop
= (without Aceton) 36 20 7 16 59 27 8 22 45 2 17 16 68 21 15 2
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1 2 3 4 5 6 7 8 9 10 1 12 13 1 15 16
EASA Main Study it
Cycle #12 Date
Fli gh[ #23 and #24 Fiight FRA-TFS FRATFS FRATFS FRA-TFS, TFS-FRA TFS-FRA TFS-FRA TFS-FRA FRATFS FRATFS FRA-TFS, FRATFS TFS-FRA TFS-FRA TFS-FRA TFS-FRA
Airbus A321, CFM56-
583/3 Condition taxi Yo ciimb total fight descent/landing taxi Yo cimb total fight descent/landing i Yo climb total fight descent/landing taxi Yo ciimb total fight descent/landing
Sample volume inm? 0,004 0012 0,085 0,009 0,004 0011 0,086 0014 0,003 0012 0084 0014 0,003 0012 0,085 0014
Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code FEAALD-12K-01 | F-EAALD-12K02 | FEAALD-121-01 | F-EAALDA2K03 | F-EAALD12KO04 | FEAALD-12K05 | FEAALD-121-02 | F-EAALDA2KO06 | CEAALD-12K01 | C-EAALD-12K02 | CEAALD-12L-01 | C-EAALD-12K-03 | C-EAALD-12K04 | C-EA-ALD12K05 | C-EA-ALD-121-02 | C-EAALD-12:K-06
Compound CAS-Nr. [ngim?] g/ [ug/m?] [hgim?] [hgim?) [hgim?) g/ [ug/m] [ug/m?] [ugim?] [hgim?) g/ g/ g/ g/ g/
Formaldehyd 50-00-0 175 82 25 75 197 76 23 44 179 99 43 56 279 72 36 a6
Acetaldehyd 75-07-0 145 55 20 74 143 67 25 53 166 56 31 40 152 51 23 34
Aceton 67-64-1 % 45 17 a7 o7 33 14 36 111 61 34 49 153 23 25 31
Acrolein 107028 <LoD <LoD <LoD <LoD <LoD <LoD <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD
Propionaldehyd 107-02:8 19 <Lop 05 12 19 09 03 05 22 07 05 08 35 06 04 06
Crotonaldehyd (cisfirans) 123386 <LoD <LoD <Lop <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
n-Buyraldehyd 4170-30-3 <LoD 06 02 09 17 07 02 05 22 08 03 07 31 06 03 07
123728 69 26 04 50 84 38 06 23 97 24 04 15 86 16 14 22
Isovaleraldehyd 100527 22 08 04 12 14 13 04 04 16 14 06 12 55 14 05 15
Valeraldehyd 110623 20 06 02 17 30 15 02 09 36 08 02 18 49 18 02 09
o-Tolualdehyd 500-86-3 <LoD <LoD <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <LoD <LoD <LoD <LoD
m-Tolualdehyd 529-20-4 <LoD <Lop <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
p-Tolualdehyd 620235 <LoD <LoD <LoD <LoD <Lop <LoD <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <Lop
Hexaldehyd 66-25-1 43 15 05 18 56 24 06 10 59 21 11 20 82 16 10 12
2,5-Dimethylbenzaldehyd 5779-94-2 <LoD <Lop <LoD <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <Lop
= (without Aceton) 49 20 7 27 56 25 7 15 60 24 10 18 b 20 10 15
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EASA 2014.C15 CAQ/ 2015.LVP.64 CAQ II

EASA Main Study it
Cycle #13 Date
Fli gh[ #25 and #26 Fiight FRA-ACE FRA-ACE FRA-ACE FRA-ACE ACE-FRA ACE-FRA ACE-FRA ACE-FRA FRA-ACE FRA-ACE FRA-ACE FRA-ACE ACE-FRA ACE-FRA ACE-FRA ACE-FRA
Airbus A321, CFM56-
583/3 Condition taxi Yo ciimb total fight descent/landing taxi Yo cimb total fight descent/landing i Yo climb total fight descent/landing taxi Yo ciimb total fight descent/landing
Sample volume inm? 0,005 0012 0077 0011 0002 0016 0074 0010 0,006 0012 0077 0011 0,005 0012 0,077 0010
Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code FEAALD-13:K-01 | F-EA-ALD-13K02 | FEAALD-13L-01 | F-EAALDA3K03 | F-EAALD13KO04 | FEAALD-13KO05 | FEAALD-13-1-02 | F-EAALD13K06 | C-EAALD-13KO01 | C-EAALD-13K02 | CEAALD-13-L-01 | C-EAALD-13K-03 | C-EAALD-13K04 | C-EA-ALDA3K05 | C-EA-ALD-131-02 | C-EA-ALD-13-K-06
Compound CAS-Nr. [ngim?] g/ [ug/m?] [hgim?] [hgim?) [hgim?) g/ [ug/m] [ug/m?] [ugim?] [hgim?) g/ g/ g/ g/ g/
Formaldehyd 50-00-0 233 94 37 51 204 52 22 52 171 14 53 83 193 78 39 63
Acetaldehyd 75-07-0 147 63 23 46 178 a1 24 52 129 74 02 64 173 69 49 73
Aceton 67-64-1 8 45 18 33 117 20 16 35 86 53 35 67 17 48 33 45
Acrolein 107028 <LoD <LoD <LoD <LoD <LoD <LoD <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD
Propionaldehyd 107-02-8 10 11 05 10 47 09 03 17 24 13 06 14 42 11 05 17
Crotonaldehyd (cisfirans) 123386 <LoD <LoD <Lop <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
n-Buyraldehyd 4170-30-3 19 13 03 08 29 07 03 09 24 10 04 12 a1 10 04 14
123728 51 19 07 27 112 15 06 31 44 28 12 31 63 22 10 31
Isovaleraldehyd 100527 16 12 08 07 30 11 06 05 12 08 01 14 36 21 09 26
Valeraldehyd 110623 25 18 03 13 55 08 02 38 42 12 04 80 72 19 03 64
o-Tolualdehyd 500-86-3 <LoD <LoD <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <LoD <LoD <LoD <LoD
m-Tolualdehyd 529-20-4 <LoD <Lop <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
p-Tolualdehyd 620235 <LoD <LoD <LoD <LoD <Lop <LoD <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <Lop
Hexaldehyd 66-25-1 30 26 07 20 72 16 08 24 63 23 13 23 107 34 15 39
2,5-Dimethylbenzaldehyd 5779-94-2 <LoD <Lop <LoD <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <Lop
= (without Aceton) 53 26 9 18 7 16 7 23 51 28 9 32 73 2 13 33
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

1 2 3 4 5 6 7 8 9 10 1 12 13 1 15 16
EASA Main Study it
Cycle #14 Date
Fli gh[ #27 and #28 Fiight FRA-AGA FRA-AGA FRA-AGA FRA-AGA AGAFRA AGAFRA AGA-FRA AGAFRA FRA-AGA FRA-AGA FRA-AGA FRA-AGA AGAFRA AGAFRA AGAFRA AGAFRA
Airbus A321, CFM56-
583/3 Condition taxi Yo ciimb total fight descent/landing taxi Yo cimb total fight descent/landing i Yo climb total fight descent/landing taxi Yo ciimb total fight descent/landing
Sample volume inm® 0,005 0013 0,069 0012 0,005 0013 0,069 0012 0,006 0012 0071 0012 0,003 0012 0071 0010
Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code F-EAALD-14-K-01 | F-EAALD-14K-02 | FEAALD-14-L-01 | F-EAALD14K03 | F-EAALD14KO04 | FEAALD-14K05 | FEAALD-14-L-02 | F-EAALD14KO06 | C-EAALD-14KO01 | C-EAALD-14K02 | CEAALD-14-L-01 | C-EAALD-14-K-03 | C-EAALD-14K04 | C-EAALD14K05 | C-EAALD-14-1-02 | C-EAALD-14-K-06
Compound CAS-Nr. [ngim?] g/ [ug/m?] [hgim?] [hgim?) [hgim?) g/ [ug/m] [ug/m?] [ugim?] [hgim?) g/ g/ g/ g/ g/
Formaldehyd 50-00-0 129 60 32 a5 147 56 18 42 168 86 51 57 480 29 38 a6
Acetaldehyd 75-07-0 95 32 24 42 105 69 25 43 83 44 36 42 259 30 50 a4
Aceton 67-64-1 67 27 19 2 62 182 13 2 73 50 37 49 162 159 28 34
Acrolein 107028 10 04 01 04 07 04 01 04 07 04 01 04 12 05 01 06
Propionaldehyd 107-02-8 18 04 03 05 18 07 03 05 16 08 04 07 55 05 04 07
Crotonaldehyd (cisfirans) 123386 <LoD <LoD <Lop <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
n-Buyraldehyd 4170-30-3 10 04 02 05 11 06 02 05 11 09 03 06 37 06 04 05
123728 54 18 07 22 60 03 05 20 40 19 07 07 64 18 05 24
Isovaleraldehyd 100527 21 10 04 04 02 04 04 03 24 01 06 04 64 01 10 05
Valeraldehyd 110623 12 03 02 15 14 04 03 19 22 10 03 23 43 18 03 74
o-Tolualdehyd 500-86-3 09 02 01 04 17 06 02 03 05 01 02 01 16 05 02 04
m-Tolualdehyd 529-20-4 <LoD <Lop <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
p-Tolualdehyd 620235 <LoD <LoD <LoD <LoD <Lop <LoD <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <Lop
Hexaldehyd 66-25-1 22 10 06 10 22 10 06 13 33 25 12 13 125 12 13 15
2,5-Dimethylbenzaldehyd 5779-94-2 01 00 01 02 05 00 01 03 07 02 01 10 17 04 02 01
= (without Aceton) 38 15 8 16 a1 17 7 16 42 21 13 17 117 13 13 23
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

1 2 3 4 5 6 7 8 9 10 1 12 13 1 15 16
EASA Main Study it
Cycle #15 Date
Fli gh[ #29 and #30 Fiight FRAFUE FRAFUE FRAFUE FRAFUE FUE-FRA FUE-FRA FUE-FRA FUE-FRA FRAFUE FRA-FUE FRAFUE FRAFUE FUE-FRA FUE-FRA FUE-FRA FUE-FRA
Airbus A321, CFM56-
583/3 Condition taxi Yo ciimb total fight descent/landing taxi Yo cimb total fight descent/landing i Yo climb total fight descent/landing taxi Yo ciimb total fight descent/landing
Sample volume inm® 0,004 0012 0,081 0,008 0,006 0011 0,080 0013 0,004 0012 0081 0,007 0,006 0019 0,080 0012
Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code F-EAALD-15K-01 | F-EA-ALD-15K02 | FEAALD-15L-01 | F-EAALDA5K03 | F-EAALDASKO04 | FEAALD-15K05 | FEAALD-15L-02 | F-EAALDASKO06 | C-EAALD-1SKOL | C-EAALD-15K02 | CEA-ALD-I5L-01 | C-EAALD-15K03 | C-EAALD-15K04 | C-EAALDASKO05 | C-EAALD-151-02 | C-EA-ALD-15K-06
Compound CAS-Nr. [ngim?] g/ [ug/m?] [hgim?] [hgim?) [hgim?) g/ [ug/m] [ug/m?] [ugim?] [hgim?) g/ g/ g/ g/ g/
Formaldehyd 50-00-0 148 78 27 58 120 69 26 47 213 91 51 96 138 57 31 a9
Acetaldehyd 75-07-0 136 30 14 33 98 45 17 a7 126 46 22 66 8.1 34 24 a1
Aceton 67-64-1 60 42 5 156 43 400 3 77 118 20 7 377 85 193 6 140
Acrolein 107028 <LoD <LoD <LoD 06 10 03 01 05 13 04 <LoD 05 09 03 01 04
Propionaldehyd 107-02:8 25 31 07 12 18 08 02 07 18 09 05 22 17 05 07 07
Crotonaldehyd (cisfirans) 123386 <LoD 02 01 <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD 04 <Lop 02 <LoD 02
n-Buyraldehyd 4170-30-3 34 07 02 07 27 08 02 13 16 09 03 18 15 07 04 06
123728 57 14 03 17 25 20 02 16 63 13 04 33 a5 14 05 18
Isovaleraldehyd 100527 26 13 05 15 21 13 05 09 14 07 10 24 11 16 08 02
Valeraldehyd 110623 41 07 02 11 57 13 02 29 33 13 04 32 20 06 04 21
o-Tolualdehyd 500-86-3 20 11 03 14 a4 14 03 08 31 13 04 15 20 08 04 11
m-Tolualdehyd 529-20-4 <LoD <Lop <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
p-Tolualdehyd 620235 <LoD <LoD <LoD <LoD <Lop <LoD <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <Lop
Hexaldehyd 66-25-1 51 15 06 15 71 19 06 27 45 20 14 30 24 16 14 16
2,5-Dimethylbenzaldehyd 5779-94-2 13 05 01 01 17 06 01 36 17 07 01 07 18 02 01 03
= (without Aceton) 55 21 7 19 51 22 7 2 59 23 12 35 40 17 10 18
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

EASA 2014.C15 CAQ/ 2015.LVP.64 CAQ II

2 3 4 5 6 7 8 9 10 1 12 13 1 15 16
EASA Main Study it
Cycle #16 Date
Fli g ht #31 and #32 Fiight FRA-AGA FRA-AGA FRA-AGA FRA-AGA AGAFRA AGAFRA AGA-FRA AGAFRA FRA-AGA FRA-AGA FRA-AGA FRA-AGA AGAFRA AGAFRA AGAFRA AGAFRA
Airbus A321, CFM56-
583/3 Condition taxi Yo ciimb total fight descent/landing taxi Yo cimb total fight descent/landing i Yo climb total fight descent/landing taxi Yo ciimb total fight descent/landing
Sample volume inm? 0010 0010 0076 0013 0,008 0012 0079 0013 0,005 0012 0070 0014 0,003 0012 0074 0014
Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code F-EAALD-16K-01 | F-EA-ALD-16K02 | FEAALD-161-01 | F-EAALD16K-03 | F-EAALD-16KO04 | FEAALD-16K05 | FEAALD-16:1-02 | F-EAALD-16K06 | C-EAALD-16K01 | C-EAALD-16K02 | C-EA-ALD-16-L-01 | C-EAALD-16K-03 | C-EAALD-16K-04 | C-EAALD16K-05 | C-EA-ALD-161-02 | C-EA-ALD-16-K-06
Compound CAS-Nr. [ngim?] g/ [ug/m?] [hgim?] [hgim?) [hgim?) g/ [ug/m] [ug/m?] [ugim?] [hgim?) g/ g/ g/ g/ g/
Formaldehyd 50-00-0 15 91 34 49 116 7.7 28 37 166 104 43 59 208 100 38 a5
Acetaldehyd 75-07-0 54 53 21 40 94 50 20 27 102 a7 26 50 138 71 30 32
Aceton 67-64-1 25 32 17 27 a4 263 14 17 60 42 27 a1 60 479 28 31
Acrolein 107028 <LoD <LoD <LoD <LoD <LoD <LoD 01 <Lop <LoD <LoD <LoD <Lop <LoD <LoD 02 <LoD
Propionaldehyd 107-02-8 11 12 04 07 17 07 03 04 32 11 03 07 21 12 07 07
Crotonaldehyd (cisfirans) 123386 <LoD <LoD <Lop <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
n-Buyraldehyd 4170-30-3 07 07 02 04 10 06 02 04 12 08 03 05 23 15 04 06
123728 26 14 04 19 33 21 04 14 51 22 05 16 a5 24 07 18
Isovaleraldehyd 100527 10 20 08 14 15 11 <LoD 05 03 20 08 09 33 09 07 <LoD
Valeraldehyd 110623 08 08 01 06 17 08 01 11 19 08 02 14 31 15 02 <Lop
o-Tolualdehyd 590-86-3 17 23 01 17 31 14 02 11 10 03 03 09 a2 19 03 <LoD
m-Tolualdehyd 529-20-4 14 15 <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop 19 11 <Lop <Lop
p-Tolualdehyd 620235 14 <LoD <LoD <LoD <Lop <LoD <Lop <Lop <LoD <LoD <LoD <Lop 24 14 04 <Lop
Hexaldehyd 66-25-1 09 19 06 08 22 13 06 07 30 22 12 12 39 35 14 17
2,5-Dimethylbenzaldehyd 5779-94-2 <LoD <Lop <LoD <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <Lop
= (without Aceton) 29 26 8 16 35 21 7 12 43 25 1 18 62 32 12 12
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

1 2 3 4 5 6 7 8 9 10 1 12 13 1 15 16
EASA Main Study it
Cycle #17 Date
Flight #33 and #34 Fiight FRAHND FRAHND FRA-HND FRAHND HND-FRA HND-FRA HND-FRA HND-FRA FRAHND FRAHND FRAHND FRAHND HND-FRA HND-FRA HND-FRA HND-FRA
Boeing 747-8, GEnx-
2B67 Condition taxi Yo ciimb total fight descent/landing taxi Yo cimb total fight descent/landing i Yo climb total fight descent/landing taxi Yo ciimb total fight descent/landing
Sample volume inm® 0,008 0012 0,206 0013 0,006 0013 0211 0011 0,005 0012 0203 0017 0,004 0013 0,207 0014
Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code F-EAALD-17-K-01 | F-EA-ALDA7K02 | FEAALD-A7-L-01 | F-EAALDAT-K-03 | F-EAALDA7KO4 | FEAALD-A7K05 | FEAALD-17-L-02 | F-EAALDA7KO06 | C-EAALD-17K01 | C-EAALD-A7K02 | CEAALD-I7-L-01 | C-EAALD-17-K-03 | C-EAALD-17K04 | C-EAALDAT-K05 | C-EAALDA7-L-02 | C-EAALD-17-K-06
Compound CAS-Nr. [ngim?] g/ [ug/m?] [hgim?] [hgim?) [hgim?) g/ [ug/m] [ug/m?] [ugim?] [hgim?) g/ g/ g/ g/ g/
Formaldehyd 50-00-0 107 27 13 57 98 a8 09 44 127 55 18 41 169 53 20 a1
Acetaldehyd 75-07-0 78 22 17 38 65 40 12 32 123 62 74 60 121 46 79 73
Aceton 67-64-1 25 9 7 14 27 139 4 19 63 27 25 30 65 229 27 36
Acrolein 107028 <LoD <LoD <LoD <LoD <LoD <LoD <Lop <Lop <LoD <LoD 01 <Lop <LoD <LoD 01 <LoD
Propionaldehyd 107-02:8 09 <Lop 15 07 09 11 11 11 14 07 07 10 14 08 07 08
Crotonaldehyd (cisfirans) 123386 <LoD <LoD <Lop <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
n-Buyraldehyd 4170-30-3 07 02 03 05 08 06 02 05 19 06 08 13 17 07 08 18
123728 31 15 02 11 26 08 01 21 44 20 06 21 48 10 06 38
Isovaleraldehyd 100527 14 05 01 03 12 11 02 12 40 11 06 15 14 11 08 09
Valeraldehyd 110623 11 04 02 141 25 07 02 82 21 07 03 interference 58 10 03 interference
o-Tolualdehyd 500-86-3 24 16 03 06 25 14 01 g 28 14 <LoD 03 35 12 <LoD <LoD
m-Tolualdehyd 529-20-4 20 11 04 28 16 24 04 34 29 18 13 44 27 30 18 50
p-Tolualdehyd 620235 <LoD <LoD <LoD <LoD <Lop <LoD <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <Lop
Hexaldehyd 66-25-1 12 05 03 09 15 08 02 14 33 15 16 24 33 17 16 27
2,5-Dimethylbenzaldehyd 5779-94-2 21 02 00 06 43 11 00 03 16 03 00 05 24 05 00 07
= (without Aceton) 33 1 6 a1 3 18 5 30 49 2 15 2 56 21 17 27
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

1 2 3 4 5 6 7 8 9 10 1 12 13 1 15 16
EASA Main Study it
Cycle #18 Date
Fli gh[ #35 and #36 Fiight FRA-HEL FRAHEL FRAHEL FRAHEL HEL-FRA HEL-FRA HEL-FRA HEL-FRA FRAHEL FRA-HEL FRAHEL FRAHEL HEL-FRA HEL-FRA HEL-FRA HEL-FRA
Airbus A320, CFM56-
5A1 Condition taxi Yo ciimb total fight descent/landing taxi Yo cimb total fight descent/landing i Yo climb total fight descent/landing taxi Yo ciimb total fight descent/landing
Sample volume inm® 0,003 0010 0050 0011 0,005 no sampling 0,047 0012 0003 0012 0046 0011 0,003 0012 0,043 0014
Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code F-EAALD-18K-01 | F-EA-ALD-18K02 | FEAALD-18L-01 | F-EAALDA8K03 | F-EAALD18KO04 | FEAALD-18KO05 | FEAALD-18-02 | F-EAALD18KO06 | CEAALD-18KO0L | C-EAALD-18K02 | CEA-ALD-18-L-01 | C-EAALD-18K-03 | C-EAALD-18K04 | C-EA-ALD-18K05 | C-EAALD-181-02 | C-EA-ALD-18-K-06
Compound CAS-Nr. [ngim?] g/ [ug/m?] [hgim?] [hgim?) [hgim?) g/ [ug/m] [ug/m?] [ugim?] [hgim?) g/ g/ g/ g/ g/
Formaldehyd 50-00-0 161 82 33 54 136 no sampling 38 50 170 75 46 50 155 62 29 a5
Acetaldehyd 75-07-0 96 52 27 45 96 no sampling 06 61 124 66 34 36 13 65 37 a4
Aceton 67-64-1 55 35 17 33 50 o sampling 26 a1 58 37 20 a7 83 45 20 26
Acrolein 107028 09 <LoD 01 03 09 no sampling 02 03 12 04 <LoD 05 <LoD <LoD 02 02
Propionaldehyd 107-02:8 28 12 07 15 25 no sampling 07 08 31 14 08 11 34 13 05 08
Crotonaldehyd (cisfirans) 123386 <LoD <LoD <Lop <LoD <LoD no sampling <Lop <Lop <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
n-Buyraldehyd 4170-30-3 17 10 05 10 14 no sampling 08 09 21 10 06 10 20 13 04 06
123728 71 22 07 28 46 no sampling 14 18 71 19 10 20 8.1 21 07 15
Isovaleraldehyd 100527 25 10 06 18 16 no sampling 10 12 41 18 08 15 103 21 05 11
Valeraldehyd 110623 13 08 03 26 41 no sampling 05 44 32 12 06 59 103 19 07 31
o-Tolualdehyd 500-86-3 <LoD <LoD <LoD <LoD <LoD no sampling <Lop <Lop <Lop <LoD <LoD <Lop <LoD <LoD <LoD <LoD
m-Tolualdehyd 529-20-4 <LoD <Lop <LoD <LoD <LoD no sampling <Lop <Lop <Lop <LoD <LoD <Lop <Lop 100 <Lop <Lop
p-Tolualdehyd 620235 <LoD <LoD <LoD <LoD <Lop no sampling <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <Lop
Hexaldehyd 66-25-1 27 22 11 20 50 no sampling 19 16 39 22 18 27 66 38 16 17
2,5-Dimethylbenzaldehyd 5779-94-2 <LoD <Lop <LoD <LoD <Lop no sampling <Lop <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <Lop
= (without Aceton) 45 22 10 2 43 no sampling 1 22 54 24 14 23 68 35 1 18
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

1 2 3 4 5 6 7 8 9 10 1 12 13 1 15 16
EASA Main Study it
Cycle #19 Date
Flight #37 and #38 Fiight FRAJFK FRA-JFK FRA-JFK FRAJFK JFK-FRA IFK-FRA IFK-FRA IFK-FRA FRA-JFK FRA-JFK FRAJFK FRAJFK IFK-FRA IFK-FRA IFK-FRA IFK-FRA
Airbus A340, RR Trent
556-61 Condition taxi Yo ciimb total fight descent/landing taxi Yo cimb total fight descent/landing i Yo climb total fight descent/landing taxi Yo ciimb total fight descent/landing
Sample volume inm® 0,005 0011 0158 0012 0007 0012 0,139 0016 0,008 0012 0156 0016 0,008 0012 0,139 0017
Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code F-EAALD-19K-01 | F-EA-ALD-19K-02 | FEAALD-191-01 | F-EAALDA9K-03 | F-EAALD-19KO4 | FEAALD-19K05 | FEAALD-191-02 | F-EAALD-19K-06 | C-EAALD-19K01 | C-EAALD-19K02 | CEAALD-19-L-01 | C-EAALD-19K-03 | C-EAALD-19K04 | C-EA-ALD19K05 | C-EAALD-191-02 | C-EA-ALD-19K-06
Compound CAS-Nr. [ngim?] g/ [ug/m?] [hgim?] [hgim?) [hgim?) g/ [ug/m] [ug/m?] [ugim?] [hgim?) g/ g/ g/ g/ g/
Formaldehyd 50-00-0 142 66 18 44 18 67 18 63 75 104 27 49 107 78 30 65
Acetaldehyd 75-07-0 121 56 29 39 76 46 27 a7 50 70 44 40 87 65 73 21
Aceton 67-64-1 54 23 13 20 27 214 15 30 2 38 2 30 53 492 34 31
Acrolein 107028 <LoD <LoD <LoD <LoD <LoD <LoD <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD
Propionaldehyd 107-02:8 34 11 04 09 13 11 05 11 23 18 08 11 15 14 08 10
Crotonaldehyd (cisfirans) 123386 <LoD <LoD <Lop <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
n-Buyraldehyd 4170-30-3 44 05 04 06 08 05 04 06 07 13 06 07 08 06 06 07
123728 89 30 05 32 58 31 06 28 50 25 05 30 58 34 06 24
Isovaleraldehyd 100527 21 07 05 05 03 09 04 o7 11 14 05 06 14 12 06 07
Valeraldehyd 110623 08 06 03 39 15 06 03 30 09 13 03 137 22 06 02 104
o-Tolualdehyd 500-86-3 55 <LoD <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <LoD <LoD <LoD <LoD
m-Tolualdehyd 529-20-4 71 <Lop <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
p-Tolualdehyd 620235 <LoD <LoD <LoD <LoD <Lop <LoD <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <Lop
Hexaldehyd 66-25-1 24 <LoD <LoD 14 15 15 08 13 15 22 14 16 23 20 15 16
2,5-Dimethylbenzaldehyd 5779-94-2 <LoD <Lop <LoD <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <Lop
= (without Aceton) 61 18 7 19 30 19 7 20 2 28 1 30 33 2 15 25
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Additional flight (test flight with
CFG aircraft after smell event)

EASA Main Study Aircrat
Cycle #19a pate
Fl | g ht #37a Flight FRA-FRA FRA-FRA FRA-FRA FRA-FRA FRA-FRA FRA-FRA FRA-FRA FRA-FRA FRA-FRA FRA-FRA
Boeing 757, RR RB211-
535 E4B Condition taxi o climb cruise flight descent / landing complete fiight taxi o climb cruise flight descent / landing complete fiight
Sample volume in m® 0,007 0,004 0,014 0,009 0,034 0,008 0,003 0,014 0,008 0,034
Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin
'Sample Code ALD-F-K-1 ALD-F-K-2 ALD-F-K-3 ALD-F-K-4 ALD-F-L ALD-CK-1 ALD-CK-2 ALD-CK-3 ALD-C-K-4 ALD-C-L
Compound CAS-N. [ug/m?] [ug/m?] [ug/m?] [ug/m?] [ug/m?] [mg/m?] [ng/m?] [ug/m?] [ug/m?] [ugim?]
Formaldehyd 50-00-0 85 10,7 56 61 46 6,0 139 56 106 49
Acetaldehyd 75-07-0 14 52 10 34 09 51 48 10 32 06
Aceton 67-64-1 40 61 20 40 12 26 46 16 34 12
Acrokin 107028 <top <top <top <top <Lop <Lop <Lop <Lop <top <top
Propionaldehyd 107-02-8 13 16 09 17 04 09 13 10 07 05
Crotonaldehyd (cis/trans) 123-38-6 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
n-Butyraldehyd 4170-30-3 07 14 07 09 04 06 11 04 06 03
Benzaldehyd 123-72-8 32 52 14 46 08 21 51 25 33 07
Isovaleraldehyd 100-52-7 20 28 09 18 05 13 06 08 16 06
Valeraldehyd 110-62-3 15 17 09 13 06 11 28 07 14 05
o-Tolualdehyd 590-86-3 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
m-Tolualdehyd 529-20-4 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
p-Tolualdehyd 20235 <top <top <top <top <Lop <Lop <Lop <Lop <top <top
Hexaldehyd 66-25-1 18 16 13 20 07 13 29 15 12 09
2,5-Dimethyibenzaldehyd 5779-94-2 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
£ (without Aceton) 20 30 13 22 9 18 32 14 23 9
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

EASA Main Study
Cycle #20
Flight #39 and #40

Boing 767, GE CF6-80C2B6F

Aircraft

Date

Flight FRA-MLE FRA-MLE FRA-MLE FRA-MLE MLE-FRA MLE-FRA MLE-FRA MLE-FRA FRA-MLE FRA-MLE FRA-MLE FRA-MLE MLE-FRA MLE-FRA MLE-FRA MLE-FRA

Condition ™ Yo cimb total fight descent!/landing wiandtocimb | "olsamped total fight descent/landing taxi Yo climb total fight descent /landing t@diandtocimb | combinde with taxi total fight descent/ landing

not sampled

Sample volume inm® sample fost pump failure 0207 0013 0012 o sample 041 0013 0026 0023 0206 0014 0018 0200 0012
‘combinedwith taxi

|Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin

Sample Code F-EAALD-20K-01 | F-EAALD-20K02 | F-EAALD-20-01 | F-EA-ALD-20K-03 | F-EA-ALD-20K04 | F-EA-ALD-20K-05 | F-EA-ALD-201-02 | F-EA-ALD-20K-06 | C-EA-ALD-20K01 | C-EA-ALD-20K-02 | C-EA-ALD-20-L01 | CEA-ALD-20K-03 | C-EAALD-20K-04 | C-EA-ALD-20K-05 | C-EA-ALD-20-L-02 | C-EA-ALD-20K-06
| Compound CAS-Nr. [ng/m?] [hg/m? [ug/m?] [ug/m?] [hg/m? [ng/m?] [hg/m? [ng/m?] [hg/m? [ug/m?] [hg/m? [ug/m?] [hg/m? [ng/m?] [ug/m?] [hg/m?
Formaldehyd 50-00-0 sample lost pump failure 62 106 249 m:\‘;“::;"vf“‘i“‘aﬂ 24 39 61 221 64 71 182 w:“”b[‘::g‘wﬁl:‘:am 25 36
Acetaldehyd 75.070 sample lost pump failure 58 84 402 o i 31 33 81 273 63 33 275 o 35 14
Aceton 67-64-1 sample lost pump failure 20 29 20 e 12 25 35 a7 31 36 29 e 15 22
e w7028 ampl s p—— <o <o <o rosamokd <o <o <o <o <o <o <o potsanpld <o <o
propionade w7028 canpl s pump e 0s <o 24 rosamped 0 <o os 2 07 os 19 L orsampla 0 <o
Crooraidtys israns) 13386 canpl s pump e <o <o <o i <o <o <o <o <o <o <o s <o <o
n-Butyraldehyd 4170303 sample lost pump failure: 03 <Lop 23 m:“:‘::d'"vf“;“‘ax‘ 06 05 04 06 03 04 12 w:“”b[‘::g‘wﬁlﬁam 04 05
Benzaldenyd 123728 sample lost pump failure 05 23 22 o i 04 14 14 18 09 21 26 o 05 24
Kovaleraldehyd 100527 sample lost pump faiure 04 <Lop 15 oS 05 <Lop 10 07 05 <Lop 15 o 04 <Lop
Valeraldehyd 110-62:3 sample lost pump failure 02 interference 06 mé’ﬁﬁmﬁ"m 02 interference 07 03 02 interference 07 wr'r"“h“::é“mz‘;dm 02 interference
o Tokaidryd so0065 campl s pump e <o <o <o rosamped <o <o <o <o <o <o <o L orsanpla <o <o
m-Tolualdehyd 529-20-4 sample lost pump failure 11 15 16 m:“;'ms:d'"w‘ﬁ”lan 14 25 11 05 17 08 12 w;”b“::mlﬁaﬂ 17 33
p-Tolualdehyd 620235 sample lost pump failure <Lop <Lop <LoD w:\‘;::m‘;‘;ﬂ <LoD <Lop <LoD <Lop <Lop <Lop <LoD co‘:‘;::g‘vﬁlﬁaw <Lop <LoD
Hexaldehyd 66-25-1 sample lost pump failure 07 13 16 w;‘\‘;":;mﬁdm 08 15 12 12 11 14 20 W:‘;::;“mﬁl:‘:ax‘ 11 17
25-Dimethylbenzaldehyd 5779942 sample lost pump faiure 01 03 04 ot 01 01 02 01 02 02 04 e 00 04

= (without Aceton) sample lost pump failure 16 2 78 not sampled 10 13 21 57 18 16 57 not sampled 1 13

combineduith taxi

combinedwith taxi
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

EASA 2014.C15 CAQ/ 2015.LVP.64 CAQ II

EASA Main Study Aircraft
Cycle #21 Date
Flight #41 and #42 Fight FRAMLE FRAMLE FRAMLE FRAMLE MLE FRA MLE FRA MLE FRA MLE FRA FRAMLE FRAMLE FRAMLE FRAMLE MLE FRA MLE FRA MLE FRA MLEFRA
Boing 767, GE CF6-
BOCZQ 6 Condition taxi to climb total fight descent/ landing taxianftio climb | ™ Samp'E“I::mb‘"Ed total fiight descent/ landing taxi tlo climb total fiight descent /landing taxianftocimp | Samx:fh“;:mb‘"Ed total fiight descent /landing
Sample volume inm® 0,005 0011 0158 0012 0007 ot sampled combined 0139 0016 0008 0012 0156 0016 0,008 ot sampled combined 0139 0017
with taxi with taxi
Sampiing point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code FEAALD-21:K01 | F-EAALD-21K02 | FEAALD21L-01 | F-EAALD-21K-03 | F-EAALD-21K04 | FEAALD21K05 | F-EAALD211-02 | FEAALD21K06 | C-EAALD21KOL | C-EAALD21K02 | C-EAALD-21-L-01 | CEAALD-21K03 | C-EAALD-21K-04 | C-EAALD21K05 | C-EAALD21L-02 | C-EAALD21K-06
Compound CAS-Nr. [ngim?] g/ [ug/m?] [hgim?] [hgim?) [hgim?) g/ [ug/m] [ug/m?] [ugim?] [hgim?) g/ g/ g/ g/ g/
Formaldehyd 50-00-0 121 62 26 57 126 not sampled combined 20 50 94 78 22 49 136 not sampled combined 32 31
i with taxi
Acetaldenyd 7507-0 108 60 24 36 13 ot sampled combined 22 24 98 60 26 21 96 ot sampled combined 32 21
with taxi with taxi
Aceton 67-64-1 103 20 19 30 27 ot sampled combined 1 20 66 35 23 32 27 ot sampled combined 24 2
with taxi with taxi
Acrolein 107-02:8 <LoD <LoD <Lop <LoD <LoD ot sampleq combined <LoD <Lop <Lop <Lop <LoD <LoD <LoD ot sampleq combined <LoD <LoD
.y not sampled combined not sampled combined
Propionaldehyd 107-02:8 23 07 03 05 27 ot 05 o7 21 12 03 06 21 ot 06 06
Crotonaldehyd (cisftrans) 123.38.6 <Lop <Lop <Lop <Lop <Lop ot sampleq combined <Lop <Lop <Lop <Lop <Lop <Lop <Lop ot sampleq combined <LoD <Lop
nButyraldehyd 4170303 12 06 03 05 25 ot sampled combined 04 05 10 06 03 04 22 ot sampled combined 06 05
with taxi with taxi
123728 78 17 05 30 15 ot sampled combined 03 14 43 15 05 14 17 ot sampled combined 06 18
with taxi with taxi
Isovaleraldehyd 100-52-7 25 14 05 15 16 not sampled combined 04 <LoD 25 14 07 <LoD 20 not sampled combined 08 <LoD
i with taxi
" i
Valeraldehyd 110-62:3 14 07 02 31 09 ot sampled combined 02 72 11 08 03 interference 14 ot sampled combined | erforence interference
o-Tolualdehyd 500863 <Lop <Lop <Lop <Lop <LoD ot sampleq combined <Lop <Lop <Lop <Lop <Lop <Lop <LoD ot sampleq combined <Lop <Lop
m-Tolualdehyd 529204 40 <LoD 16 24 21 ot sampled combined 12 36 22 13 19 24 20 ot sampled combined 32 51
with taxi with taxi
p-Tolualdehyd 620235 <Lop <Lop <Lop <Lop <Lop ot sampled combined <Lop <Lop <Lop <Lop <Lop <Lop <Lop ot sampleq combined <Lop <Lop
Hexaldehyd 66251 31 <LoD 08 <LoD 21 ot sampleq combined <LoD <LoD <Lop <LoD <LoD <LoD <LoD ot sampleq combined <LoD <LoD
2,5-Dimethylbenzaldehyd 5779-94-2 <Lop <Lop <Lop <Lop <Lop ot sampled combined <Lop <Lop <Lop <Lop <Lop <Lop <Lop ot sampled combined <Lop <Lop
> (without Aceton) a5 17 9 20 37 not sampled combined 7 21 32 21 9 12 35 not sampled combined 12 13
i with taxi
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

EASA 2014.C15 CAQ/ 2015.LVP.64 CAQ II

1 2 3 4 5 6 7 8 9 10 1 12 13 1 15 16
EASA Main Study it
Cycle #22 Date
Flight #43 and #44 Fiight FRADTW FRADTW FRADTW FRADTW DTW-FRA DTW-FRA DTW-FRA DTW-FRA FRADTW FRADTW FRADTW FRADTW DTW-FRA DTW-FRA DTW-FRA DTW-FRA
Airbus A340, RR Trent
556-61 Condition taxi Yo ciimb total fight descent/landing taxi Yo cimb total fight descent/landing i Yo climb total fight descent/landing taxi Yo ciimb total fight descent/landing
Sample volume inm® 0,005 0,008 0146 0010 0,005 0012 0,140 0011 0,008 0,009 0471 0011 0,006 0012 0,139 0011
Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code FEAALD-22K-01 | F-EA-ALD-22K02 | FEAALD-221-01 | F-EAALD-22K03 | F-EAALD-22KO04 | FEAALD-22K05 | FEAALD-221-02 | F-EAALD-22K06 | C-EAALD-22K01 | C-EAALD-22K02 | CEAALD-22.-01 | C-EAALD-22K-03 | C-EAALD-22K04 | C-EA-ALD-22K-05 | C-EA-ALD-221-02 | C-EA-ALD-22:K-06
Compound CAS-Nr. [ngim?] g/ [ug/m?] [hgim?] [hgim?) [hgim?) g/ [ug/m] [ug/m?] [ugim?] [hgim?) g/ g/ g/ g/ g/
Formaldehyd 50-00-0 110 90 03 40 231 88 20 55 114 124 41 52 211 101 30 a6
Acetaldehyd 75-07-0 70 80 03 29 17 87 23 34 63 17 a1 35 134 96 33 28
Aceton 67-64-1 45 52 1 21 30 171 8 17 27 36 23 28 63 284 15 22
Acrolein 107028 <LoD <LoD <LoD <LoD <LoD <LoD <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD
Propionaldehyd 107-02-8 37 39 01 04 44 44 05 m 28 28 11 11 36 47 09 06
Crotonaldehyd (cisfirans) 123386 <LoD <LoD <Lop <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
n-Buyraldehyd 4170-30-3 09 12 01 05 11 07 03 06 07 11 10 09 09 06 05 06
123728 38 34 01 15 27 14 04 17 27 31 08 23 89 23 05 16
Isovaleraldehyd 100527 19 09 01 02 27 08 02 interference 15 29 07 interference 20 18 04 interference
Valeraldehyd 110623 07 05 01 interference 46 09 02 interference 12 14 06 interference 44 15 06 interference
o-Tolualdehyd 500-86-3 a7 33 00 20 34 10 <Lop 20 10 29 <LoD interference a2 21 01 27
m-Tolualdehyd 529-20-4 <LoD <Lop <LoD 49 66 19 12 55 23 15 29 48 60 39 27 40
p-Tolualdehyd 620235 <LoD <LoD <LoD <LoD <Lop <LoD <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <Lop
Hexaldehyd 66-25-1 14 20 01 14 20 12 06 29 06 22 19 34 40 20 13 17
2,5-Dimethylbenzaldehyd 5779-94-2 <LoD <Lop <LoD <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <Lop
= (without Aceton) £S5 32 1 18 62 30 8 22 30 42 17 21 69 39 13 19
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1 2 3 4 5 6 7 8 9 10 1 12 13 1 15 16
EASA Main Study it
Cycle #23 Date
Fli gh[ #45 and #46 Fiight FRA-OSL FRA-OSL FRA-OSL FRA-OSL OSL-FRA OSL-FRA OSL-FRA OSL-FRA FRA-OSL FRA-OSL FRA-OSL FRA-OSL OSL-FRA OSL-FRA OSL-FRA OSL-FRA
Airbus A320, CFMI
CEMS6-5A1 Condition taxi Yo ciimb total fight descent/landing taxi Yo cimb total fight descent/landing i Yo climb total fight descent/landing taxi Yo ciimb total fight descent/landing
Sample volume inm? 0,005 0,008 0038 0,008 0,006 0,008 0,038 0,009 0,004 0013 0038 0,007 0,006 0012 0,040 0013
Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code FEAALD-23:K-01 | F-EA-ALD-23K02 | FEAALD-23L-01 | F-EAALD23K03 | F-EAALD23KO04 | FEAALD23K05 | FEAALD-23--02 | F-EAALD-23K06 | C-EAALD23KO01 | C-EAALD-23K02 | CEAALD-23-L-01 | C-EAALD-23K-03 | C-EAALD-23K04 | C-EA-ALD-23K05 | C-EA-ALD-231-02 | C-EA-ALD-23-K-06
Compound CAS-Nr. [ngim?] g/ [ug/m?] [hgim?] [hgim?) [hgim?) g/ [ug/m] [ug/m?] [ugim?] [hgim?) g/ g/ g/ g/ g/
Formaldehyd 50-00-0 105 84 48 57 119 a4 43 59 138 71 20 65 145 93 53 60
Acetaldehyd 75-07-0 36 42 25 31 76 34 37 36 a7 40 19 30 83 68 54 49
Aceton 67-64-1 38 a1 14 29 58 222 20 33 69 36 2 a7 74 572 42 46
Acrolein 107028 <LoD <LoD <LoD <LoD <LoD <LoD <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD
Propionaldehyd 107-02:8 21 24 10 15 16 10 09 13 32 15 11 55 26 19 15 15
Crotonaldehyd (cisfirans) 123386 <LoD <LoD <Lop <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
n-Buyraldehyd 4170-30-3 12 11 06 08 09 07 05 12 19 08 06 10 12 11 06 07
123728 35 22 07 27 32 12 06 27 56 21 06 26 58 27 10 22
Isovaleraldehyd 100527 21 18 07 09 23 09 08 15 29 14 07 24 22 19 12 12
Valeraldehyd 110623 12 04 02 20 13 08 05 22 35 06 03 27 22 07 06 21
o-Tolualdehyd 500-86-3 <LoD <LoD <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <LoD <LoD <LoD <LoD
m-Tolualdehyd 529-20-4 <LoD <Lop <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
p-Tolualdehyd 620235 <LoD <LoD <LoD <LoD <Lop <LoD <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <Lop
Hexaldehyd 66-25-1 29 19 09 24 30 1,284 12 15 43 17 12 29 44 32 21 19
2,5-Dimethylbenzaldehyd 5779-94-2 <LoD <Lop <LoD <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <Lop
= (without Aceton) 27 22 1 19 22 14 12 20 40 19 10 27 a1 28 18 20
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1 2 3 4 5 6 7 8 9 10 1 12 13 1 15 16
EASA Main Study it
Cycle #24 Date
Flight #47 and #48 Fiight FRAJFK FRA-JFK FRA-JFK FRAJFK JFK-FRA IFK-FRA IFK-FRA IFK-FRA FRA-JFK FRA-JFK FRAJFK FRAJFK IFK-FRA IFK-FRA IFK-FRA IFK-FRA
Airbus A340, RR Trent
556-61 Condition taxi Yo ciimb total fight descent/landing taxi Yo cimb total fight descent/landing i Yo climb total fight descent/landing taxi Yo ciimb total fight descent/landing
Sample volume inm® 0010 0012 0,160 0015 0015 0011 0,152 0011 0,007 0012 0150 0010 0017 0011 0,140 0017
Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code F-EAALD-24-K-01 | F-EA-ALD-24K02 | FEAALD-24-L-01 | F-EAALD24-K-03 | F-EAALD24KO04 | FEAALD24K05 | FEAALD-24-1-02 | F-EAALD24K06 | C-EAALD-24K01 | C-EAALD-24K02 | CEAALD-24-L-01 | C-EAALD-24-K-03 | C-EAALD-24K-04 | C-EAALD-24-K05 | C-EA-ALD-24-1-02 | C-EA-ALD-24-K-06
Compound CAS-Nr. [ngim?] g/ [ug/m?] [hgim?] [hgim?) [hgim?) g/ [ug/m] [ug/m?] [ugim?] [hgim?) g/ g/ g/ g/ g/
Formaldehyd 50-00-0 78 87 21 30 110 74 12 43 84 65 27 42 72 71 25 38
Acetaldehyd 75-07-0 43 39 22 28 8.1 56 15 22 39 30 27 28 51 56 30 22
Aceton 67-64-1 16 20 10 24 22 249 7 2 27 29 23 a7 22 206 18 25
Acrolein 107028 <LoD <LoD <LoD <LoD <LoD <LoD <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD
Propionaldehyd 107-02:8 21 <Lop 00 10 25 19 02 05 11 11 07 07 16 19 06 05
Crotonaldehyd (cisfirans) 123386 <LoD <LoD <Lop <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
n-Buyraldehyd 4170-30-3 07 05 04 07 06 05 03 06 08 08 06 08 06 10 07 05
123728 08 06 05 10 08 18 03 22 22 17 06 25 16 21 06 14
Isovaleraldehyd 100527 06 02 02 10 08 07 03 06 09 08 05 11 10 12 04 14
Valeraldehyd 110623 05 04 03 32 14 10 03 41 11 08 03 191 16 21 04 112
o-Tolualdehyd 500-86-3 <LoD <LoD <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <LoD <LoD <LoD <LoD
m-Tolualdehyd 529-20-4 <LoD <Lop <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
p-Tolualdehyd 620235 21 <LoD 07 27 15 20 09 25 <LoD <LoD 24 30 24 56 34 27
Hexaldehyd 66-25-1 10 10 06 20 12 14 05 14 19 20 14 21 18 22 16 17
2,5-Dimethylbenzaldehyd 5779-94-2 <LoD <Lop <LoD <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <Lop
= (without Aceton) 20 15 7 17 28 22 6 18 20 17 12 36 23 20 13 2
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1 2 3 4 5 6 7 8 9 10 1 12 13 1 15 16
EASA Main Study it
Cycle #25 Date
Flight #49 and #50 Fiight FRAHND FRAHND FRA-HND FRAHND HND-FRA HND-FRA HND-FRA HND-FRA FRAHND FRAHND FRAHND FRAHND HND-FRA HND-FRA HND-FRA HND-FRA
Boeing 747-8, GEnx-
2B67 Condition taxi Yo ciimb total fight descent/landing taxi Yo cimb total fight descent/landing i Yo climb total fight descent/landing taxi Yo ciimb total fight descent/landing
Sample volume inm® 0,009 0012 0207 0011 0,008 0012 0218 0014 0011 0012 0207 0012 0,007 0012 0215 0011
Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code F-EAALD-25K-01 | F-EA-ALD-25K02 | FEAALD-251-01 | F-EAALD-25K-03 | F-EA-ALD25K04 | FEAALD25K05 | FEAALD-251-02 | F-EAALD25K06 | C-EAALD25K01 | C-EAALD25K02 | CEA-ALD-25-01 | C-EAALD-25K-03 | C-EAALD-25K04 | C-EA-ALD-25K05 | C-EA-ALD-251-02 | C-EA-ALD-25K-06
Compound CAS-Nr. [ngim?] g/ [ug/m?] [hgim?] [hgim?) [hgim?) g/ [ug/m] [ug/m?] [ugim?] [hgim?) g/ g/ g/ g/ g/
Formaldehyd 50-00-0 122 47 09 51 83 83 07 45 12 53 16 51 86 55 16 a1
Acetaldehyd 75-07-0 48 26 08 27 33 21 10 21 18 49 40 35 53 35 42 31
Aceton 67-64-1 19 21 4 20 30 265 3 18 38 24 19 29 a7 316 17 30
Acrolein 107028 <LoD <LoD <LoD <LoD <LoD <LoD <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD
Propionaldehyd 107-02:8 13 07 08 12 09 09 06 08 14 06 05 09 16 08 04 05
Crotonaldehyd (cisfirans) 123386 <LoD <LoD <Lop <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
n-Buyraldehyd 4170-30-3 05 07 04 06 08 07 02 05 07 06 07 06 09 06 05 05
123728 17 15 02 16 21 16 01 13 21 15 04 18 30 14 04 19
Isovaleraldehyd 100527 <LoD <LoD 03 <LoD 04 14 <LoD <Lop 09 03 05 <Lop 38 07 04 <LoD
Valeraldehyd 110623 10 09 03 interference 32 19 02 interference 13 09 04 interference 53 20 06 interference
o-Tolualdehyd 500-86-3 <LoD <LoD <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <LoD <LoD <LoD <LoD
m-Tolualdehyd 529-20-4 <LoD 43 05 37 39 46 03 24 27 31 08 68 37 57 10 6.1
p-Tolualdehyd 620235 <LoD <LoD <LoD <LoD <Lop <LoD <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <Lop
Hexaldehyd 66-25-1 11 10 02 21 12 01 02 07 18 16 12 26 20 22 13 18
2,5-Dimethylbenzaldehyd 5779-94-2 <LoD <Lop <LoD <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <Lop
= (without Aceton) 23 16 4 17 24 22 3 12 3 19 10 21 34 22 10 18

EASA 2014.C15 CAQ/ 2015.LVP.64 CAQ Il Final Report  Appendix B Aldehyde Measurements Page 27 of 36



Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

1 2 3 4 5 6 7 8 9 10 1 12 13 1 15 16
EASA Main Study it
Cycle #26 Date
Fli g ht #51and #52 Fiight FRA-OSL FRA-OSL FRA-OSL FRA-OSL OSL-FRA OSL-FRA OSL-FRA OSL-FRA FRA-OSL FRA-OSL FRA-OSL FRA-OSL OSL-FRA OSL-FRA OSL-FRA OSL-FRA
Airbus A320, CFMI
CEM56-5B4/P Condition taxi Yo ciimb total fight descent/landing taxi Yo cimb total fight descent/landing i Yo climb total fight descent/landing taxi Yo ciimb total fight descent/landing
Sample volume inm? 0,004 0,009 0038 0018 0,004 0011 0,037 0010 0,006 0012 0037 0,008 0,004 0012 0,037 0,009
Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code F-EAALD-26K-01 | F-EA-ALD-26K-02 | FEAALD-261-01 | F-EAALD-26K-03 | F-EA-ALD-26K-04 | FEAALD-26K05 | FEAALD-26:1-02 | F-EA-ALD-26K-06 | C-EAALD-26K01 | C-EAALD-26K02 | CEAALD-26-L-01 | C-EAALD-26K-03 | C-EAALD-26K-04 | C-EA-ALD-26K-05 | C-EA-ALD-261-02 | C-EA-ALD-26-K-06
Compound CAS-Nr. [ngim?] g/ [ug/m?] [hgim?] [hgim?) [hgim?) g/ [ug/m] [ug/m?] [ugim?] [hgim?) g/ g/ g/ g/ g/
Formaldehyd 50-00-0 127 52 32 27 77 23 22 18 102 57 a5 38 108 26 20 34
Acetaldehyd 75-07-0 73 28 20 13 32 24 16 11 49 34 28 17 56 24 15 16
Aceton 67-64-1 87 21 15 21 57 246 14 15 54 33 21 27 81 220 14 25
Acrolein 107028 <LoD <LoD <LoD <LoD <LoD <LoD <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD
Propionaldehyd 107-02-8 30 11 04 05 20 11 04 <Lop 25 11 06 <Lop 25 09 04 <Lop
Crotonaldehyd (cisfirans) 123386 <LoD <LoD <Lop <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
n-Buyraldehyd 4170-30-3 <LoD <LoD <LoD <LoD <LoD <LoD <LoD <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD
123728 54 13 06 11 29 13 06 09 32 20 06 12 41 10 04 13
Isovaleraldehyd 100527 <LoD <LoD <LoD <LoD <LoD <LoD <LoD <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD
Valeraldehyd 110623 19 07 03 10 27 12 05 16 31 15 04 16 52 16 06 22
o-Tolualdehyd 500-86-3 <LoD <LoD <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <LoD <LoD <LoD <LoD
m-Tolualdehyd 529-20-4 <LoD <Lop <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
p-Tolualdehyd 620235 <LoD <LoD <LoD <LoD <Lop <LoD <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <Lop
Hexaldehyd 66-25-1 <LoD <LoD <LoD <LoD <LoD <LoD <LoD <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD
2,5-Dimethylbenzaldehyd 5779-94-2 <LoD <Lop <LoD <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <Lop
= (without Aceton) 20 1 7 7 19 8 5 5 2 14 9 8 28 9 5 8
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1 2 3 4 5 6 7 8 9 10 1 12 13 1 15 16
EASA Main Study it
Cycle #27 Date
Flight #53 and #54 Fiight FRAMLE FRAMLE FRA-MLE FRAMLE MLE-FRA MLE-FRA MLE-FRA MLE-FRA FRA-MLE FRA-MLE FRAMLE FRAMLE MLE-FRA MLE-FRA MLE-FRA MLE-FRA
Boeing 767, GE CF6-
80C2B6E Condition taxi Yo ciimb total fight descent/landing taxi Yo cimb total fight descent/landing i Yo climb total fight descent/landing taxi Yo ciimb total fight descent/landing
Sample volume inm® 0007 0013 0182 0015 0014 no sample 0,194 0016 0,007 0012 0180 0017 no sample 0014 0,194 0015
Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code FEAALD-27-K-01 | F-EA-ALD-27K-02 | FEAALD-27-L-01 | F-EAALD-27K-03 | F-EA-ALD27K-04 | FEAALD27K05 | FEAALD-27-L-02 | F-EAALD27K-06 | C-EAALD27K01 | C-EAALD27K02 | CEAALD-27-L-01 | C-EAALD-27-K-03 | C-EAALD-27K04 | C-EA-ALD-27-K-05 | C-EA-ALD-27-1-02 | C-EA-ALD-27-K-06
Compound CAS-Nr. [ngim?] g/ [ug/m?] [hgim?] [hgim?) [hgim?) g/ [ug/m] [ug/m?] [ugim?] [hgim?) g/ g/ g/ g/ g/
Formaldehyd 50-00-0 7.9 53 22 41 25 no sample 20 a7 87 62 25 45 no sample 100 25 35
Acetaldehyd 75-07-0 49 30 14 14 06 no sample 16 30 54 37 20 18 no sample 38 20 21
Aceton 67-64-1 45 26 16 23 8 o sample 13 27 51 36 23 36 no sample 280 20 34
Acrolein 107028 <LoD <LoD <LoD <LoD <LoD no sample <Lop <Lop <LoD <LoD <LoD <Lop no sample <LoD <LoD <LoD
Propionaldehyd 107-02:8 06 06 02 <Lop 03 no sample 06 08 05 09 03 05 no sample 11 08 07
Crotonaldehyd (cisfirans) 123386 <LoD <LoD <Lop <LoD <LoD no sample <Lop <Lop <Lop <LoD <LoD <Lop no sample <LoD <LoD <LoD
n-Buyraldehyd 4170-30-3 03 03 02 05 01 no sample 04 04 06 03 03 05 no sample 10 05 03
123728 23 14 04 11 11 o sample 04 16 35 14 05 13 no sample 15 05 04
Isovaleraldehyd 100527 <LoD 05 04 <LoD 06 no sample 07 <Lop 10 10 04 <Lop no sample 11 08 <LoD
Valeraldehyd 110623 11 08 02 interference 12 no sample 06 interference 19 17 02 interference no sample 10 07 interference
o-Tolualdehyd 500-86-3 <LoD <LoD <LoD <LoD <LoD no sample <Lop <Lop <Lop <LoD <LoD <Lop no sample <LoD <LoD <LoD
m-Tolualdehyd 529-20-4 20 22 <LoD 23 <LoD no sample. <Lop 25 16 11 18 21 no sample 1,639 23 33
p-Tolualdehyd 620235 <LoD <LoD <LoD <LoD <Lop o sample <Lop <Lop <LoD <LoD <LoD <Lop no sample <LoD <LoD <Lop
Hexaldehyd 66-25-1 <LoD <LoD <LoD <LoD <LoD no sample <LoD <Lop <LoD <LoD <LoD <Lop no sample <LoD <LoD <LoD
2,5-Dimethylbenzaldehyd 5779-94-2 <LoD <Lop <LoD <LoD <LoD no sample <Lop <Lop <LoD <LoD <LoD <Lop no sample <Lop <LoD <Lop
= (without Aceton) 19 1 5 9 6 no sample 6 12 2 16 8 1 no sample 21 10 10

EASA 2014.C15 CAQ/ 2015.LVP.64 CAQ Il Final Report  Appendix B Aldehyde Measurements Page 29 of 36



Fraunhofer Institute of Toxicology and Experimental Medicine
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EASA 2014.C15 CAQ/ 2015.LVP.64 CAQ II

EASA Main Study it
Cycle #28 Date
Fli gh[ #55 and #56 Fiight FRAMLE FRAMLE FRA-MLE FRAMLE MLE-FRA MLE-FRA MLE-FRA MLE-FRA FRA-MLE FRA-MLE FRAMLE FRAMLE MLE-FRA MLE-FRA MLE-FRA MLE-FRA
Boein g 767, PW4062 Condition taxi to climb total fight descent/ landing taxi o climb total fiight descent/ landing taxi tlo climb total flight descent /landing taxi tio climb total fiight descent/landing
Sample volume inm? 0011 0012 0187 0019 0011 0016 0,198 0013 0015 0012 0189 0019 0011 0019 0,195 0014
Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code F-EAALD-28:K-01 | F-EA-ALD-28K02 | FEAALD-28-01 | F-EAALD-28K-03 | F-EA-ALD-28K04 | FEAALD28KO05 | FEAALD-28-1-02 | F-EA-ALD-28K06 | C-EAALD-28K01 | C-EAALD-28K02 | CEA-ALD-28-L-01 | C-EAALD-28K-03 | C-EAALD-28K04 | C-EA-ALD-28K-05 | C-EA-ALD-281-02 | C-EA-ALD-28-K-06
Compound CAS-Nr. [ngim?] g/ [ug/m?] [hgim?] [hgim?) [hgim?) g/ [ug/m] [ug/m?] [ugim?] [hgim?) g/ g/ g/ g/ g/
Formaldehyd 50-00-0 111 87 23 38 148 7.7 18 28 94 67 30 51 150 90 25 37
Acetaldehyd 75-07-0 69 29 14 17 120 42 11 12 56 05 23 23 11 53 21 20
Aceton 67-64-1 33 18 1 19 20 174 7 16 34 37 24 38 38 253 15 36
Acrolein 107028 <LoD <LoD <LoD <LoD <LoD <LoD <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD
Propionaldehyd 107-02:8 08 06 01 04 07 m 02 04 09 10 03 05 13 10 03 05
Crotonaldehyd (cisfirans) 123386 <LoD <LoD <Lop <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
n-Buyraldehyd 4170-30-3 <LoD <LoD <LoD <LoD <LoD <LoD <LoD <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD
123728 05 07 03 03 15 08 03 03 08 07 03 05 16 07 04 06
Isovaleraldehyd 100-52-7 11 07 04 10 22 16 05 <Lop 18 20 07 m 27 17 06 <LoD
Valeraldehyd 110623 14 21 03 interference 38 28 04 interference 31 37 05 interference 45 24 05 interference
o-Tolualdehyd 500-86-3 <LoD <LoD <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <LoD <LoD <LoD <LoD
m-Tolualdehyd 529-20-4 26 19 11 19 38 17 06 26 26 12 18 27 50 14 20 a7
p-Tolualdehyd 620235 <LoD <LoD <LoD <LoD <Lop <LoD <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <Lop
Hexaldehyd 66-25-1 20 14 06 11 23 21 06 13 23 16 10 22 28 21 11 21
2,5-Dimethylbenzaldehyd 5779-94-2 <LoD <Lop <LoD <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD <Lop <Lop <Lop <Lop <Lop
= (without Aceton) 2 19 7 10 a1 21 6 9 27 17 10 13 a4 23 9 1
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EASA 2014.C15 CAQ/ 2015.LVP.64 CAQ II

EASA Main Study it
Cycle #29 Date
Flight #57 and #58 Fiight FRAMLE FRAMLE FRA-MLE FRAMLE MLE-FRA MLE-FRA MLE-FRA MLE-FRA FRA-MLE FRA-MLE FRAMLE FRAMLE MLE-FRA MLE-FRA MLE-FRA MLE-FRA
Boeing 767, GE CF6-
80C2B6E Condition taxi Yo ciimb total fight descent/landing taxi Yo cimb total fight descent/landing i Yo climb total fight descent/landing taxi Yo ciimb total fight descent/landing
Sample volume inm® 0,004 0014 0182 0016 0007 0012 0,197 0012 0,004 0013 0182 0015 0,006 0012 0,196 0012
Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code F-EAALD-29K-01 | F-EA-ALD-29K-02 | FEAALD-29-L-01 | F-EAALD-20K-03 | F-EA-ALD-29K-04 | FEAALD-29K05 | FEAALD-29-1-02 | F-EA-ALD-29K-06 | C-EAALD-29K01 | C-EAALD-29K02 | CEAALD-29-L-01 | C-EAALD-20K-03 | C-EAALD-29K-04 | C-EA-ALD-20K-05 | C-EA-ALD-291-02 | C-EA-ALD-29-K-06
Compound CAS-Nr. [ngim?] g/ [ug/m?] [hgim?] [hgim?) [hgim?) g/ [ug/m] [ug/m?] [ugim?] [hgim?) g/ g/ g/ g/ g/
Formaldehyd 50-00-0 19 a7 14 36 133 103 21 a7 165 42 21 40 145 97 20 a3
Acetaldehyd 75-07-0 74 24 12 13 60 52 17 18 84 27 18 17 85 46 18 24
Aceton 67-64-1 67 28 14 24 36 374 17 28 84 28 20 a1 76 374 18 42
Acrolein 107028 <LoD <LoD <LoD <LoD <LoD <LoD <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD
Propionaldehyd 107-02:8 27 08 03 06 16 12 02 09 34 08 03 09 23 12 03 10
Crotonaldehyd (cisfirans) 123386 <LoD <LoD <Lop <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
n-Buyraldehyd 4170-30-3 10 04 02 <LoD 28 13 04 04 17 06 03 03 29 11 04 06
123728 41 10 03 15 31 19 03 10 47 14 04 13 48 20 03 16
Isovaleraldehyd 100527 <LoD <LoD <LoD <LoD <LoD <LoD <LoD <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD
Valeraldehyd 110623 35 11 03 a7 38 19 04 179 66 11 02 17 58 24 05 229
o-Tolualdehyd 500-86-3 <LoD <LoD <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <LoD <Lop <LoD <LoD <LoD <LoD
m-Tolualdehyd 529-20-4 56 43 07 03 35 25 10 a1 57 39 17 a2 75 34 16 70
p-Tolualdehyd 620235 <LoD <LoD <LoD <LoD <Lop <LoD <Lop <Lop <LoD <LoD <LoD <Lop <LoD <LoD <LoD <Lop
Hexaldehyd 66-25-1 33 12 06 10 22 18 07 17 29 16 08 16 35 19 10 21
2,5-Dimethylbenzaldehyd 5779-94-2 <LoD <Lop <LoD <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD <Lop <Lop <Lop <LoD <Lop
= (without Aceton) 40 15 5 13 6 2 7 32 50 16 8 26 50 2 8 42
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1 2 3 . 5 s 7 [ 0 10 n 12 13 14 15 1
EASA Main Study At
Cycle #30 Date
Flight #59 and #60 Flight FRALHR FRA-LHR FRALHR FRALHR LHR-FRA LHRFRA LHRFRA LHRFRA FRA-LHR FRALHR FRALHR FRALHR LHRFRA LHRFRA LHRFRA LHRFRA
Airbus A320, CFMI
CEMS6-5B4/P Condition taxi o climb total flight descent/landing taxi o climb total fiight descent/ landing taxi to climb. total fight descent/ landing taxi o climb total flight descent/landing
|Sample volume in m* 0,005 0,012 0,030 0,009 0,003 0,012 0,026 0,009 0,004 0012 0,030 0014 0,003 0012 0,026 0,011
|Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code F-EA-ALD-30-K-01 F-EA-ALD-30-K-02 F-EA-ALD-30-L-01 F-EA-ALD-30-K-03 F-EA-ALD-30-K-04 F-EA-ALD-30-K-05 F-EA-ALD-30-L-02 F-EA-ALD-30-K-06 C-EA-ALD-30-K-01 C-EA-ALD-30-K-02 C-EA-ALD-30-L-01 C-EA-ALD-30-K-03 C-EA-ALD-30-K-04 C-EA-ALD-30-K-05 C-EA-ALD-30-L-02 C-EA-ALD-30-K-06
| Compound CAS-Nr: Iug/m] [hg/m?] Iug/m?] [ug/m] [hg/m?] [ug/m] [hg/m?] [ug/m] [hg/m?] Iug/m?] [ug/m?] Iugim?] [ug/m] [hg/m] [ug/m] [hg/m?]
Formaldehyd 50-00-0 16.1 66 52 72 149 55 43 66 189 85 64 72 165 74 13 72
cetadetyd 75.070 64 31 20 23 89 50 28 45 85 42 29 27 103 46 08 40
Aceton 67601 s 30 2 a o 01 1 “ % s 7 3 o7 158 7 3
Acroein 107.028 <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <top <Lop <Lop <Lop <top <Lop
Propionaidehyd 107.028 19 10 06 07 13 12 04 08 20 06 m 0s 20 06 02 08
Crotonaktetyd (istrans) 123386 <top <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <top <Lop <Lop <Lop <Lop <Lop
n-Butyraldehyd 4170-30-3 23 10 08 09 36 14 06 26 36 15 07 10 42 14 05 12
Benzadehyd 123728 16 31 08 49 2 19 09 25 123 29 14 30 7 23 07 28
Isovaleraldehyd 100-52-7 162 38 09 77 17 14 05 34 192 59 05 62 31 13 08 06
Valeraldehyd 110-62-3 45 17 10 24 71 16 09 6.0 62 23 11 24 99 35 09 19
o-Tolaldehyd 90863 <Lop <Lop <Lop <Lop <Lop <top <Lop <Lop <Lop <Lop <Lop <Lop <top <Lop <Lop <Lop
| m-Tolualdehyd 529-20-4 <LoD <LoD <LOD <LoD <LOD <LoD <LoD <LoD <LoD <LOD <LoD <LOD <LoD <LoD <LoD <LoD
o-Toluadehyd 20235 <Lop <Lop <Lop <top <Lop <top <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop
Hexaldehyd 66-25-1 59 21 32 37 104 16 10 28 53 29 18 19 54 25 06 19
2.5 Dimethybenzaldehyd s779.902 7 08 21 17 43 0s 0s 14 54 12 06 11 43 08 01 08
= (without Aceton) 72 23 17 31 59 20 12 31 81 30 15 26 63 24 6 21
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1 2 3 4 B 6 7 8 B 10 u 12 13 1 15 1
EASA Add on Study st
Cycle #01 Date
Flight #01 and #02 Figh LHREWR LHREWR LHREWR LHREWR EWRLHR EWRLHR EWRLHR EWRLHR LHREWR LHREWR LHREWR LHREWR EWRLHR EWRLHR EWRLHR EWRLHR
Boeing 787, RR Trent
1000 Conditon @i o cimb ot fight descent/landing [sampled combined with o c| o climb total fight descent/landing @i vo cimb totalfight descent/landing @i Vo cimb total fight descent/landing
E———— oo02 oont ozt o6 rotsampled comirad i o0is 020 oges oot o2 oe1 oo o006 o010 0z oot
samping point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpt Cockpit Cockpit cabin cabin cabin Cabin cabin cabin cabin cabin
Sample Code F-EA-ALD-BA01-S-01 F-EA-ALD-BA01-5-02 F-EA-ALD-BAO1-L F-EA-ALD-BA01-5-03 F-EA-ALD-BA02-S-01 F-EA-ALD-BA02-5-02 F-EA-ALD-BA02-L F-EA-ALD-BA02-5-03 C-EA-ALD-BA01-S-01 C-EA-ALD-BA01-S-02 C-EA-ALD-BAOL-L C-EA-ALD-BA01-5-03 C-EA-ALD-BA02-S-01 C-EA-ALD-BA02-5-02 C-EA-ALD-BA02-L C-EA-ALD-BA02-5-03
Compound CAS-Nr: [hg/m?] [hg/m?] [hg/m?] [ug/m?] [hg/m?] [hg/m?] [ug/m?] [hg/m?] Iug/m] Iug/m?] [ug/m?] [hg/m?] [hg/m?] [hg/m?] [hg/m?] [hg/m?]
p— 50000 159 57 13 a8 ot sampled combined wih o 13 30 o 80 46 a o1 o 02 4
Acetaideyd 75.07-0 o8 a0 24 33 ot sempled combined with 78 16 19 60 57 148 53 61 64 01 50
Aceton 67.64-1 6 2 B 1 ot sampled combined with 21 B 1 3 2 6 a 3 204 08 S
Acrokein 107028 <Lop <top <top <top ot sampled combined with <Lop <top <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <top
P — 107020 a1 o7 0 0 rotsampled comkined with 10 0 0s 12 o 1 12 1 12 <Lo 07
Crotonaldehyd (cistrans) 123386 <Lop <Lop <Lop <Lop ot sampled combined with <Lop <Lop <Lop <Lop <Lop <Lop <top <Lop <top <top <Lop
n-Buyraideyd 17030:3 34 08 04 08 ot sampled combined whh 10 03 0s 14 12 09 08 12 10 01 10
Benzacetya e 126 40 0a 1 rotsampled cominad i 2 os 1 21 25 1 22 o 50 02 21
ovaleraldefd 100527 11 18 06 43 ot sampled cormbined with 17 04 16 28 s 23 25 29 24 01 18
Valeraidehyd 110623 105 28 04 25 ot sempled combined with 14 04 12 28 19 o7 m 3s 21 01 23
E— 50063 <Lop <top <top <top rotsampled comined with <Lop <top <Lop <Lop <top <top <Lop <Lop <Lop <Lop <top
m-Tohaldehyd 520204 <Lop <top <top <top rotsampled combined uit <Lop <top <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <top
e s20255 <Lop <top <top <top rotsamped comtined with <Lon <top <won <Lop <Lop <top <Lo <Lop <Lo <Lon <top
Hexaldehyd 66251 sa 24 09 09 ot sampled combined wih 28 o8 09 as a0 27 15 23 24 00 19
2,5-Dimethylbenzaldehyd 5779-94-2 <LOD <LOD <LOD <LOD ot samp\;: cc‘?r;n:med with <LOD <LOoD <LOoD <LOoD <LOoD <LOD <LOD <LoD <LOD <LOD <LOD
= ihout Aceton) o 2 7 1 rotsampled comined with 2 . u ) o 2 “0 a © 1 1

EASA 2014.C15 CAQ/ 2015.LVP.64 CAQ II

Final Report

Appendix B

Aldehyde Measurements

Page 33 of 36



Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
EASA Add on Study  |arcat
Cycle #02 Date
Flight #03 and #04 Fiight LHR-EWR LHREWR LHR-EWR LHREWR EWR-LHR EWRLHR EWR-LHR EWRLHR LHR-EWR LHR-EWR LHR-EWR LHREWR EWRLHR EWRLHR EWR-LHR EWR-LHR
Boeing 787, RR Trent
1000 Conditon i o cimb totalfight descent/ landing i Yo cimb totalfight descent/landing wi vo cimb ol fight descent/landing i Vo cimb> ot fight descent landing
Sample volume in m* no sample 0,014 0,151 0,018 0,004 0,012 0,116 0,015 0,008 0,014 0,138 0,017 0,004 0,012 0,116 0,015
Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
'Sample Code F-EA-ALD-BA03-S-01 | F-EA-ALD-BA03-S-02 | F-EA-ALD-BA03-L | F-EA-ALD-BA03-S-03 | F-EA-ALD-BA04-S-01 | F-EA-ALD-BA04-S-02 | F-EA-ALD-BA04-L | F-EA-ALD-BA04-S-03 | C-EA-ALD-BA03-S-01 | C-EA-ALD-BA03-S-02 | C-EA-ALD-BAO3-L | C-EA-ALD-BA03-S-03 | C-EA-ALD-BA04-S-01 | C-EA-ALD-BA04-S-02 | C-EA-ALD-BAO4-L | C-EA-ALD-BA04-S-03
Compound CAS-Nr: Iug/m?] [ug/m?] Iugim?] [ug/m?] Ingim] [ug/m?] [hg/m?] [ug/m?] Iugim?] [hg/m?] [ug/m?] [ug/m?] [ug/m?] Iugim?] [hg/m?] [ug/m?]
Formaldehyd 50-00-0 no sample 18 12 22 89 25 09 20 172 6,1 32 29 96 83 23 51
Acetaldety 75.07.0 o sample 09 16 16 58 18 11 12 127 38 65 58 2 40 32 41
Aceton 67-64-1 no sample 5 8 10 42 119 7 1 81 33 34 29 70 391 27 38
Acrokein 107028 o sample <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <top <Lop
Propionadenyd 107028 o sample <Lop 03 <Lop <Lop <Lop 02 <Lop <Lop <Lop 12 <Lop <Lop <Lop 0s <Lop
Crotonaldehyd (cisftrans) 123-38-6 no sample <LOD <LOD <LOD <LOD <LoD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
n-Butyraldehyd 4170-30-3 no sample 06 02 05 27 08 02 07 25 09 06 07 31 12 04 11
Benzaldehyd 123-728 no sample 10 02 12 73 10 03 14 34 25 04 15 74 21 04 30
ovaleraldehyd 100527 o sample 01 03 10 11 11 0s 29 a8 23 13 18 28 20 11 59
Valeraidenyd 110623 o sample <Lop <Lop 38 a5 16 04 19 28 14 04 10 60 30 04 21
o-Tolualdehyd 590-86-3 no sample <LOD <LOD <LOD <LOD <LoD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
m-Tolualdehyd 529-20-4 no sample <LOD 0,7 <LOD <LOD <LOD <LOD <LOD <LOD <LOD 10 <LOD <LOD <LOD 09 <LOD
p-Tolualdehyd 620-235 no sample <LoD <LoD <LOD <LoD <LoD <LOD <LoD <LOD <LoD <LoD <LoD <LoD <LOD <LoD <LoD
Hexaldehyd 66-25-1 no sample <LoD 10 <LOD <LOD <LoD <LoD <LoD <LOD <LOD 15 <LOD <LoD <LOD 10 <LoD
2.5 Dimethybenzalderyd 5779942 o sample <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop <Lop
£ (without Aceton) no sample a 6 10 30 9 4 10 43 17 16 14 37 21 10 21
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1 2 3 4 5 6 7 8 9 10 1 12 13 1 15 16
EASA Add on Study  |seat
Cycle #03 Date
Flight #05 and #06 Fiight LHREWR LHR-EWR LHR-EWR LHREWR EWR-LHR EWR-LHR EWRLHR EWR-LHR LHR-EWR LHR-EWR LHR-EWR LHR-EWR EWRLHR EWR-LHR EWRLHR EWR-LHR
Boeing 787, RR Trent
1000 Condition taxi Yo ciimb total fight descent/landing taxi Yo cimb total fight descent/landing i Yo climb total fight descent/landing taxi Yo ciimb total fight descent/landing
Sample volume inm® no sample no sample no sample no sample no sample no sample no sample no sample 0,006 0012 0135 0015 0,004 0012 0121 0018
Sampling point Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cockpit Cabin Cabin Cabin Cabin Cabin Cabin Cabin Cabin
Sample Code F-EAALD-24-K-01 | F-EA-ALD-24K02 | FEAALD-24-L-01 | F-EAALD24-K-03 | F-EAALD24KO04 | FEAALD24K05 | FEAALD-24-1-02 | F-EAALD24K06 | C-EAALD-24K01 | C-EAALD-24K02 | CEAALD-24-L-01 | C-EAALD-24-K-03 | C-EAALD-24K-04 | C-EAALD-24-K05 | C-EA-ALD-24-1-02 | C-EA-ALD-24-K-06
Compound CAS-Nr. [ngim?] g/ [ug/m?] [hgim?] [hgim?) [hgim?) g/ [ug/m] [ug/m?] [ugim?] [hgim?) g/ g/ g/ g/ g/
Formaldehyd 50-00-0 no sample no sample no sample no sample no sample no sample no sample no sample 125 104 34 62 155 82 a1 34
Acetaldehyd 75-07-0 no sample no sample no sample no sample no sample no sample no sample no sample 58 50 6.1 59 138 59 51 33
Aceton 67-64-1 no sample no sample 1o sample no sample o sample o sample no sample no sample 42 37 27 a1 8 40 28 29
Acrolein 107028 no sample no sample no sample no sample no sample no sample no sample no sample <LoD <LoD <LoD <Lop <LoD <LoD <LoD <LoD
Propionaldehyd 107-02:8 no sample no sample no sample no sample no sample no sample no sample 1o sample 10 08 07 06 21 07 07 <Lop
Crotonaldehyd (cisfirans) 123386 no sample no sample no sample no sample no sample no sample no sample no sample <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
n-Buyraldehyd 4170-30-3 no sample no sample no sample no sample no sample no sample no sample no sample 16 09 05 09 37 13 05 09
123728 no sample no sample no sample o sample o sample o sample no sample no sample 36 37 10 31 103 32 12 21
Isovaleraldehyd 100527 no sample no sample no sample no sample no sample no sample no sample no sample 42 33 12 <Lop 25 27 01 a7
Valeraldehyd 110623 no sample no sample no sample no sample no sample no sample no sample no sample 36 22 05 148 8.1 24 04 59
o-Tolualdehyd 500-86-3 no sample no sample no sample no sample no sample no sample no sample no sample <Lop <LoD <LoD <Lop <LoD <LoD <LoD <LoD
m-Tolualdehyd 529-20-4 no sample no sample no sample no sample no sample no sample. no sample no sample <Lop <LoD <LoD <Lop <Lop <LoD <LoD <LoD
p-Tolualdehyd 620235 no sample no sample no sample no sample o sample o sample no sample no sample <LoD <LoD <LoD <Lop <LoD <LoD <LoD <Lop
Hexaldehyd 66-25-1 no sample no sample no sample no sample no sample no sample no sample no sample 45 27 17 18 50 23 14 16
2,5-Dimethylbenzaldehyd 5779-94-2 no sample no sample no sample no sample no sample no sample no sample 1o sample <LoD <LoD <LoD <Lop <Lop <Lop <LoD <Lop
= (without Aceton) no sample no sample no sample no sample no sample no sample no sample no sample a7 29 15 a3 61 27 12 22
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

EASA Add on Study  |arcat
Cycle #04 pae
Fli g ht #07 and #08 Flight LHR-EWR LHR-EWR LHREWR LHREWR EWR-LHR EWR-LHR EWR-LHR EWR-LHR LHR-EWR LHREWR LHR-EWR LHR-EWR EWR-LHR EWR-LHR EWR-LHR EWR-LHR
Boeing 787, RR Trent
1000 Condiion @i o cimo ol fight descent landing @ o cimo ol igne descent landing @i o cimo ol fighe descent/ landing i o cimb ol fight descert landing
sample volume inme oo1s o014 0127 001 0007 0012 0137 o013 0004 0013 0118 oo 0005 0019 0121 0018
samping point Cockpit cockpit Cockpit Cockpit Cockpit cockpit Cockpit Cockpit catin catin catin catin Catin catin catin catin
sample Code FEAALDBAOTS01 | FEAALDBAOTS02 | FEAALDBAOTL | FEAALD-BAOTSO3 | FEAALDBAOSSOL | FEAALDBAOSS0Z | FEAALDBAOSL | FEAALD-BAGSSO3 | CEAALDBADT-SOL | CEAALDBAOTS02 | CEAALDBADTL | C-EAALDBAOT-S03 | CEAALDBAISSOL | CEAALDBAOSSO2 | CEAALDBAGBL | CEAALD-BAOS:SO3
Compound CAS-Nr. [hg/m] Ing/] Iug/m?] [hg/m?] [hg/m?] [ug/m] Iug/m?] [hg/m?] [hg/m?] [ug/m] Ing/n] [hg/m] Iug/m?] [hg/m] [ng/m?] Iug/m?]
Fomaldehyd 50000 69 5 14 67 86 52 12 14 163 69 a2 a9 127 52 28 a3
Acetaidenyd 75.070 3s m 19 a9 59 62 13 29 101 63 86 64 125 a2 58 as
Aceton 67641 2 It 1 s s 20 3 2 ) s a7 50 12 25 2 2
Acroein 107.028 <Lop <Lop <ton <top <Lop <Lop <Loo <top <Lop <top <Lop <Lop <Loo <Lop <top <Lop
propionadehyd 107028 08 05 03 1 10 0s 02 0s 24 14 0o 12 24 08 00 04
Crotonaidenye (cistvars) 123386 <Lop <Lop <Loo <top <Lop <Lop <Loo <top <Lop <top <Lop <Lop <Loo <Lop <top <Lop
nBuyraidetyd 4170303 1 08 03 28 22 13 03 12 3s 28 06 23 8s 13 0s 12
enzaidenyd 123728 as 25 08 26 56 13 04 7 o5 31 09 26 23 19 06 28
Sovaleraldenyd 100527 14 04 04 45 15 11 07 23 28 39 18 60 108 22 12 22
Valeraldehyd 110-62-3 27 18 04 75 78 a4 05 a8 80 60 07 74 183 29 04 51
o-Tolualdehyd 590-86-3 <LoD <LOD <LOD <LOD <LoD <LOD <LOD <LOD <LoD <LOD <LOD <LoD <LOD <LoD <LOD <LOD
| m-Tolualdehyd 529-20-4 <LOD <LOD <LOoD <LOD <LOD <LOoD <LOoD <LOD <LOoD <LOoD <LOD <LOD <LOoD <LOD <LOD <LOD
p-Tolualdehyd 620-23-5 <LOD <LOoD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
Hexaldehyd 166-25-1 28 14 07 29 26 16 05 14 7.7 a2 17 28 89 17 09 13
2,5-Dimethyibenzaldehyd 5779-94-2 <LOD <LOoD <LOoD <LoD <LOD <LOD <LOD <LOoD <LOD <LOD <LOD <LOD <LOD <LOoD <LOD <LOoD
= (without Aceton) 24 16 6 33 35 22 5 25 60 35 18 34 76 20 12 20
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