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 A

Sample Volume Calculation

EASA 2014.C15 CAQ: 60 measurement flights (main study) page 002 -123
2015.LVP.64 CAQ II: 8 measurement flights (B787) page 124 - 137
Remarks:

1. Including additional test flights on Condor Boeing 757-300 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

Cycle #01 Measurement flight #01 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-PUI Date:
Sampling point  Flight deck Sampler:
Aircraft Boing 767-300
Registration uTC uTC
. . . Sample i . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks Air flow [L/min]| Pump No. phase Start [nh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (m3
Organophosphates taxi F-EA-OPC-01-K-01 10 SG-10 K PU/Filter 12:22 12:44 0 22 220 0,220
Organophosphates | t/o climb F-EA-OPC-01-K-02 10 SG-10 K PU/Filter 12:46 13:36 0 50 500 0,5000
complete . . .
Organophosphates flight F-EA-OPC-01-L-01 1 SG-5100 L PU/Filter 12:20 22:30 0 610 610 0,6100
descent/ .
Organophosphates landing F-EA-OPC-01-K-03 10 SG-10 K PU/Filter 21:50 22:29 0 39 390 0,3900
Aldehydes taxi pump failure |F-EA-ALD-01-K-01 0,3 SG 350 K DNPH so sample no sample 0 0
Aldehydes t/o climb F-EA-ALD-01-K-02 0,3 SG 350 K DNPH 13:01 13:38 0 37 11,1 0,0111
Aldehydes colfpgr']fte F-EA-ALD-01-L-01 03 SG350 | L DNPH 13:08 22:30 0 | 562 169 0,1686
Aldehydes dlzi(cfn”;/ F-EA-ALD-01-K-03 0,3 SG350 | K DNPH 21:51 22:29 o | 38 11,4 0,0114
VOC blank F-EA-VOC-01-blank_01 XXI/b
VOC taxi F-EA-VOC-01-TC-01a 005 0,1 SG 350 | Tenax | Tenax TA 12:33 12:45 0 12 1,2 0,0012
VOC taxi F-EA-VOC-01-TC-01b 005b 0,1 SG 350 | Tenax | Tenax TA 12:33 12:45 0 12 12 0,0012
VOC t/o climb F-EA-VOC-01-TC-02a 007 0,1 SG 350 | Tenax | Tenax TA 12:50 13:37 0 47 4,7 0,0047
VOC t/o climb F-EA-VOC-01-TC-02b 007b 0,1 SG 350 | Tenax | Tenax TA 12:50 13:37 0 47 4,7 0,0047
descent/
\ele: landing F-EA-VOC-01-TC-03a 009 0,1 SG 350 | Tenax | Tenax TA 21:53 22:30 0 37 37 0,0037
descent/
VOC landing F-EA-VOC-01-TC-03b 009b 0,1 SG 350 | Tenax | Tenax TA 21:53 22:30 0 37 3,7 0,0037
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #01 Measurement flight #01 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-PUI Date:

Sampling point  Cabin Sampler:

Aircraft Boing 767-300

Registration ﬂ uTcC UTC

Parameter Condition Remarks Sample Code Remarks Air flow [L/min] Pump No. S’:;";glee Start [hh:mm] | Stop [hh:mm] [iﬂtié:t] [f/lti(::.)] Sample volume [L] sampl[«:n\glolume
Organophosphates taxi C-EA-OPC-01-K-01 10 SG-10 K PU/Filter 12:23 12:42 0 19 190 0,190
Organophosphates | t/o climb C-EA-OPC-01-K-02 10 SG-10 K PU/Filter 12:42 13:22 0 40 400 0,4000

complete . . .
Organophosphates flight C-EA-OPC-01-L-01 1 SG-5100 L PU/Filter 12:23 22:26 0 603 603 0,6030
descent/ ; . .

Organophosphates landing C-EA-OPC-01-K-03 10 SG-10 K PU/Filter 21:48 22:26 0 38 380 0,3800
Aldehydes taxi C-EA-ALD-01-K-01 0,3 SG 350 K DNPH 12:23 12:42 0 19 57 0,0057
Aldehydes t/o climb C-EA-ALD-01-K-02 0,3 SG 350 K DNPH 12:42 13:22 0 40 12,0 0,0120
Aldehydes Comgi:‘ite C-EA-ALD-01-L-01 0,3 sG350 | L DNPH 12:23 22:26 o | e03 181 0,1809
Aldehydes d;ig?n'g’ C-EA-ALD-01-K-03 0,3 SG350 | K DNPH 21:48 22:26 0 38 11,4 0,0114

vOC blank C-EA-VOC-01-blank_01 23/23b

vocC taxi C-EA-VOC-01-TC-Ol1a Vi 0,1 SG 350 | Tenax | Tenax TA 12:23 12:42 0 19 19 0,0019

VOC taxi C-EA-VOC-01-TC-01b Villb 0,1 SG 350 | Tenax | Tenax TA 12:23 12:42 0 19 1,9 0,0019

vVOoC t/o climb C-EA-VOC-01-TC-02a IX 0,1 SG 350 | Tenax | Tenax TA 12:42 13:22 0 40 4,0 0,0040

vocC t/o climb C-EA-VOC-01-TC-02b IXb 0,1 SG 350 | Tenax | Tenax TA 12:42 13:22 0 40 4,0 0,0040
descent/

vocC landing C-EA-VOC-01-TC-03a Xl 0,1 SG 350 | Tenax | Tenax TA 21:48 22:26 0 38 3,8 0,0038
descent/ . .

voC landing C-EA-VOC-01-TC-03b Xlib 0,1 SG 350 | Tenax | Tenax TA 21:48 22:26 0 38 3,8 0,0038
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #01 Measurement flight #02 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route PUI-FRA Date:
Sampling point Flight deck Sampler:
Aircraft Boing 767-300
Registration uTC uTC
Parameter Condition Remarks Sample Code Remarks Air flow [L/min]| Pump No. Sample Start [hh:mm] | Stop [hh:mm] St_art Stpp Sample volume [L] sample volume
phase [Min] | [Min] [m3]

Organophosphates taxi + t/o climb F-EA-OPC-01-K-04 10 SG-10 K PU/Filter 01:52 02:37 0 45 450 0,450

Organophosphates t/o climb combg;d pt F-EA-OPC-01-K-05 no sample 10 SG-10 K PU/Filter no sample no sample

Organophosphates complete flight F-EA-OPC-01-L-02 1 SG-5100 L PU/Filter 01:52 11:17 0 565 565 0,5650

descent/ .

Organophosphates landing F-EA-OPC-01-K-06 10 SG-10 K PU/Filter 10:35 11:17 0 42 420 0,4200
Aldehydes taxi + t/o climb F-EA-ALD-01-K-04 0,3 SG 350 K DNPH 01:52 02:37 0 45 135 0,0135
Aldehydes t/o climb combg;d pt F-EA-ALD-01-K-05 no sample 0,3 SG 350 K DNPH no sample no sample
Aldehydes complete flight F-EA-ALD-01-L-02 0,3 SG 350 L DNPH 01:52 10:30 0 512 154 0,1536
Aldehydes d;f]zie:;’ F-EA-ALD-01-K-06 03 SG 350 K DNPH 10:35 11:17 0 42 12,6 0,0126

VOC blank F-EA-VOC-01-blank_02 Xl
voC taxi + t/o climb F-EA-VOC-01-TF-04a XIX 0,1 SG 350 Tenax Tenax TA 01:52 02:37 0 45 45 0,0045
vocC taxi + t/o climb F-EA-VOC-01-TF-04b XIXb 0,1 SG 350 Tenax Tenax TA 01:52 02:37 0 45 45 0,0045
voC t/o climb combg;d Wiy F-EA-VOC-01-TF-05a XXI 0,1 SG 350 Tenax Tenax TA no sample no sample
voC t/o climb combg;d Wiy F-EA-VOC-01-TF-05b XXllb 0,1 SG 350 Tenax Tenax TA no sample no sample
descent/
vVOoC landing F-EA-VOC-01-TF-O6a | 0,1 SG 350 Tenax Tenax TA 10:35 11:17 0 42 4,2 0,0042
descent/
vVOC landing F-EA-VOC-01-TF-06b Ib 0,1 SG 350 Tenax Tenax TA 10:35 11:17 0 42 4,2 0,0042
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #01 Measurement flight #02 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route PUI-FRA Date:
Sampling point ~ Cabin Sampler:
Aircraft Boing 767-300
Registration uTC uTC
Parameter Condition Remarks Sample Code Remarks Air flow [L/min]| Pump No. Sample Start [hh:mm] | Stop [hh:mm] Stgrt Stpp Sample volume [L] sample volume
phase [Min] [ [Min] [m3]

Organophosphates taxi + t/o climb C-EA-OPC-01-K-04 10 SG-10 K PU/Filter 01:52 02:37 0 45 450 0,450

Organophosphates t/o climb combg;d it C-EA-OPC-01-K-05 10 SG-10 K PU/Filter no sample no sample 0

Organophosphates complete flight C-EA-OPC-01-L-02 1 SG-5100 L PU/Filter 01:52 11:16 0 564 564 0,5640

descent/ . § .

Organophosphates landing C-EA-OPC-01-K-06 10 SG-10 K PU/Filter 10:35 11:16 0 41 410 0,4100
Aldehydes taxi + t/o climb C-EA-ALD-01-K-04 0,3 SG 350 K DNPH 01:52 02:37 0 45 135 0,0135
Aldehydes t/o climb combg;d puth C-EA-ALD-01-K-05 0,3 SG 350 K DNPH no sample no sample 0
Aldehydes complete flight C-EA-ALD-01-L-02 0,3 SG 350 L DNPH 01:52 11:16 0 564 169 0,1692

descent/
Aldehydes landing C-EA-ALD-01-K-06 0,3 SG 350 K DNPH 10:35 11:16 0 41 12,3 0,0123
VvoC blank C-EA-VOC-01-blank_02 23/23b
voc cruise '”Stiﬁigf Y0 | ¢ gavoc-01-Tc-04a XNV 0.1 SG350 | Tenax Tenax TA 02:37 03:07 0 30 3,0 0,0030
voc cruise '”Stiﬁigf Y0 | eavoc-01-Tc-0ab XVb 01 SG350 | Tenax Tenax TA 02:37 03:07 0 30 3,0 0,0030
voC t/o climb no sam_ple C-EA-VOC-01-TC-05a XV 0,1 SG 350 Tenax Tenax TA no sample no sample 0
pump failure
" no sample
vocC t/o climb ) C-EA-VOC-01-TC-05b XVb 0,1 SG 350 Tenax Tenax TA no sample no sample 0
pump failure
descent/
vocC landing C-EA-VOC-01-TC-06a XVII 0,1 SG 350 Tenax Tenax TA 10:35 11:16 0 41 4,1 0,0041
descent/
VvVoC landing C-EA-VOC-01-TC-06b XViib 0,1 SG 350 Tenax Tenax TA 10:35 11:16 0 41 4,1 0,0041
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #02 Measurement flight #03 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-PUI Date:
Sampling point  Flight deck Sampler:
Aircraft i -300
Registration M uTC uTC
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. Spahrr;gs)lee Start [hh:mm] | Stop [hh:mm] [?/Itianr.t] [Sl\‘/:i(;?] Sample volume [L]|Sample volume [m3]
Organophosphates taxi F-EA-OPC-02-K-01 10 SG-10 K PU/Filter 12:33 12:49 0 16 160 0,160
Organophosphates t/o climb F-EA-OPC-02-K-02 10 SG-10 K PU/Filter 12:49 13:32 0 43 430 0,4300
Organophosphates | complete flight F-EA-OPC-02-L-01 1 SG-5100 L PU/Filter 12:32 22:25 0 593 593 0,5930
Organophosphates |descent / landing F-EA-OPC-02-K-03 10 SG-10 K PU/Filter 21:53 22:24 0 31 310 0,3100
Aldehydes taxi F-EA-ALD-02-K-01 0,3 SG 350 K DNPH 12:33 12:49 0 16 4,8 0,0048
Aldehydes t/o climb F-EA-ALD-02-K-02 0,3 SG 350 K DNPH 12:49 13:32 0 43 12,9 0,0129
Aldehydes complete flight F-EA-ALD-02-L-01 0,3 SG 350 L DNPH 12:32 22:25 0 593 178 0,1779
Aldehydes descent/ landing F-EA-ALD-02-K-03 0,3 SG 350 K DNPH 21:53 22:24 0 31 9,3 0,0093
vOC blank F-EA-VOC-02-blank_01
VOC taxi F-EA-VOC-02-TC-01a VI 0,1 SG 350 | Tenax | Tenax TA 12:33 12:50 0 17 1,7 0,0017
vOC taxi F-EA-VOC-02-TC-01b Vilib 0,1 SG 350 | Tenax | Tenax TA 12:33 12:50 0 17 1,7 0,0017
VOC t/o climb F-EA-VOC-02-TC-02a IX 0,1 SG 350 | Tenax Tenax TA 12:50 13:31 0 41 4,1 0,0041
VOC t/o climb F-EA-VOC-02-TC-02b 1Xb 0,1 SG 350 | Tenax | Tenax TA 12:50 13:31 0 41 4,1 0,0041
vVOC descent/ landing F-EA-VOC-02-TC-03a Xl 0,1 SG 350 | Tenax | Tenax TA 21:53 22:24 0 31 3,1 0,0031
VOC descent/ landing F-EA-VOC-02-TC-03b Xlb 0,1 SG 350 | Tenax Tenax TA 21:53 22:24 0 31 3,1 0,0031
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #02 Measurement flight #03 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-PUI Date:

Sampling point  Cabin Sampler:

Aircraft Boing 767-300

Registration uTcC uTC

Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. Sample Start [hh:mm] | Stop [hh:mm] Stgrl Stpp Sample volume [L] | Sample volume [m?3]
phase [Min.] | [Min]

Organophosphates taxi C-EA-OPC-02-K-01 10 SG-10 K PU/Filter 12:46 12:51 0 5 50 0,050

Organophosphates t/o climb C-EA-OPC-02-K-02 10 SG-10 K PU/Filter 12:53 13:26 0 33 330 0,3300

Organophosphates | complete flight C-EA-OPC-02-L-01 1 SG-5100 L PU/Filter 12:46 22:23 0 577 577 0,5770

descent/ .

Organophosphates landing C-EA-OPC-02-K-03 10 SG-10 K PU/Filter 21:54 22:23 0 29 290 0,2900
Aldehydes taxi C-EA-ALD-02-K-01 0,3 SG 350 K DNPH 12:46 12:51 0 5 15 0,0015
Aldehydes t/o climb C-EA-ALD-02-K-02 0,3 SG 350 K DNPH 12:53 13:26 0 33 9,9 0,0099
Aldehydes complete flight C-EA-ALD-02-L-01 0,3 SG 350 L DNPH 12:48 22:23 0 577 173 0,1731
Aldehydes dl‘:;(cjfnrg/ C-EA-ALD-02-K-03 0,3 sG350 | K DNPH 21:54 22:23 0 29 8,7 0,0087

vOoC blank C-EA-VOC-02-blank_01

vOC taxi C-EA-VOC-02-TC-01a 2 0,1 SG 350 | Tenax | Tenax TA 12:46 12:51 0 5 05 0,0005

VOC taxi C-EA-VOC-02-TC-01b 2b 0,1 SG 350 | Tenax | Tenax TA 12:46 12:51 0 5 0,5 0,0005

vOC t/o climb C-EA-VOC-02-TC-02a 3 0,1 SG 350 | Tenax | Tenax TA 12:53 13:26 0 33 33 0,0033

vVoC t/o climb C-EA-VOC-02-TC-02b 3b 0,1 SG 350 | Tenax | Tenax TA 12:53 13:26 0 33 3,3 0,0033
descent/

vOC landing C-EA-VOC-02-TC-03a 5 0,1 SG 350 | Tenax | Tenax TA 21:54 22:23 0 29 2,9 0,0029
descent/

vVOoC landing C-EA-VOC-02-TC-03b 5b 0,1 SG 350 | Tenax | Tenax TA 21:54 22:23 0 29 2,9 0,0029
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #02 Measurement flight #04 EASA CAQ Campaign 2015-2016 Return flight

Project EASA Study

Flight route PUI-FRA Date:

Sampling point  Flight deck Sampler:

Aircraft Boing 767-300

Registration uTcC uTcC

Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. Sample Start [hh:mm] | Stop [hh:mm] Stgrt Sl,l)p Sample volume [L]| Sample volume [m?]
phase [Min] | [Minl]

Organophosphates taxi F-EA-OPC-02-K-04 10 SG-10 K PU/Filter 01:36 02:07 0 31 310 0,310

Organophosphates t/o climb F-EA-OPC-02-K-05 10 SG-10 K PU/Filter 02:08 02:54 0 46 460 0,4600

Organophosphates | complete flight F-EA-OPC-02-L-02 1 SG-5100 L PU/Filter 01:34 10:34 0 540 540 0,5400

descent/ )

Organophosphates landing F-EA-OPC-02-K-06 10 SG-10 K PU/Filter 09:45 10:34 0 49 490 0,4900
Aldehydes taxi F-EA-ALD-02-K-04 0,3 SG 350 K DNPH 01:36 02:07 0 31 9,3 0,0093
Aldehydes t/o climb F-EA-ALD-02-K-05 0,3 SG 350 K DNPH 02:08 02:54 0 46 13,8 0,0138
Aldehydes complete flight F-EA-ALD-02-L-02 0,3 SG 350 L DNPH 01:34 10:34 0 540 162 0,1620
Aldehydes d;igfﬂ”él F-EA-ALD-02-K-06 0,3 SG350 | K DNPH 09:46 10:34 o | a8 14,4 0,0144

VOC blank F-EA-VOC-02-blank_02

vOC taxi F-EA-VOC-02-TF-04a XV 0,1 SG 350 | Tenax | Tenax TA 01:36 02:07 0 31 31 0,0031

VOC taxi F-EA-VOC-02-TF-04b XIVb 0,1 SG 350 | Tenax | Tenax TA 01:36 02:07 0 31 31 0,0031

VOC t/o climb F-EA-VOC-02-TF-05a XV 0,1 SG 350 | Tenax | Tenax TA 02:08 02:49 0 41 4,1 0,0041

vVOoC t/o climb F-EA-VOC-02-TF-05b XVb 0,1 SG 350 | Tenax | Tenax TA 02:08 02:49 0 41 4,1 0,0041
descent/

vVOoC landing F-EA-VOC-02-TF-06a XVII 0,1 SG 350 | Tenax | Tenax TA 09:47 10:34 0 47 4,7 0,0047
descent/

VOC landing F-EA-VOC-02-TF-06b XVIlib 0,1 SG 350 | Tenax | Tenax TA 09:47 10:34 0 47 4,7 0,0047
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #02 Measurement flight #04 Return flight Return flight

Project EASA Study

Flight route PUI-FRA Date:

Sampling point  Cabin Sampler:

Aircraft Boing 767-300

Registration - uTC uTC

Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. Sample Start [hh:mm] | Stop [hh:mm] Stgrt St.OP Sample volume [L]|Sample volume [m3]
phase [Min] | [Min]

Organophosphates taxi C-EA-OPC-02-K-04 10 SG-10 K PU/Filter 01:30 02:10 0 40 400 0,400

Organophosphates t/o climb C-EA-OPC-02-K-05 10 SG-10 K PU/Filter 02:10 02:50 0 40 400 0,4000

complete . . .
Organophosphates flight C-EA-OPC-02-L-02 1 SG-5100 L PU/Filter 01:30 10:33 0 543 543 0,5430
descent/ .

Organophosphates landing C-EA-OPC-02-K-06 10 SG-10 K PU/Filter 09:45 10:33 0 48 480 0,4800
Aldehydes taxi C-EA-ALD-02-K-04 0,3 SG 350 K DNPH 01:30 02:10 0 40 12,0 0,0120
Aldehydes t/o climb C-EA-ALD-02-K-05 0,3 SG 350 K DNPH 02:10 02:50 0 40 12,0 0,0120
Aldehydes cof’r;gr']‘fte C-EA-ALD-02-1-02 03 SG350 | L DNPH 01:30 10:33 0 | 543 163 0,1629
Aldehydes d;i(cj?rg/ C-EA-ALD-02-K-06 0,3 SG350 | K DNPH 09:45 10:33 o | 48 14,4 0,0144

vOC blank C-EA-VOC-02-blank_02

vOC taxi C-EA-VOC-02-TC-04a 7 0,1 SG 350 | Tenax | Tenax TA 01:30 02:10 0 40 4,0 0,0040

vOC taxi C-EA-VOC-02-TC-04b 7b 0,1 SG 350 | Tenax | Tenax TA 01:30 02:10 0 40 4,0 0,0040

VOC t/o climb C-EA-VOC-02-TC-05a 10 0,1 SG 350 | Tenax | Tenax TA 02:10 02:50 0 40 4.0 0,0040

VOC t/o climb C-EA-VOC-02-TC-05b 10b 0,1 SG 350 | Tenax | Tenax TA 02:10 02:50 0 40 4,0 0,0040
descent/

vOC landing C-EA-VOC-02-TC-06a 11 0,1 SG 350 | Tenax | Tenax TA 09:45 10:33 0 48 4,8 0,0048
descent/ . .

vOC landing C-EA-VOC-02-TC-06b 11b 0,1 SG 350 | Tenax | Tenax TA 09:45 10:33 0 48 4,8 0,0048
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #03 Measurement flight #05 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-PUI Date:

Sampling point  Flight deck Sampler:

Aircraft Boing 767-300

Registration uTcC uTC

. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks [Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] [Min] [Min ] Sample volume [L] (]
Organophosphates taxi F-EA-OPC-03-K-01 10 SG-10 K PU/Filter 12:45 12:56 0 11 110 0,110
Organophosphates| t/o climb F-EA-OPC-03-K-02 10 SG-10 K PU/Filter 12:56 13:43 0 47 470 0,4700
complete . . .
Organophosphates flight F-EA-OPC-03-L-01 1 SG-5100 L PU/Filter 12:45 22:53 0 608 608 0,6080
descent/ .

Organophosphates landing F-EA-OPC-03-K-03 10 SG-10 K PU/Filter 22:10 22:53 0 43 430 0,4300
Aldehydes taxi F-EA-ALD-03-K-01 0,3 SG 350 K DNPH 12:45 12:56 0 11 3.3 0,0033
Aldehydes t/o climb F-EA-ALD-03-K-02 0,3 SG 350 K DNPH 12:56 13:43 0 47 14,1 0,0141
Aldehydes Comgite F-EA-ALD-03-L-01 0,3 SG350 | L DNPH 12:45 22:53 o | 608 182 0,1824
Aldehydes d;ig?nrg/ F-EA-ALD-03-K-03 03 SG350 | K DNPH 22:10 22:53 0o | 43 12,9 0,0129

vVOC blank F-EA-VOC-03-blank_01

VOC taxi F-EA-VOC-03-TC-01a 51 0,1 SG 350 | Tenax | Tenax TA 12:45 12:56 0 11 1,1 0,0011

VOC taxi F-EA-VOC-03-TC-01b 51b 0,1 SG 350 | Tenax | Tenax TA 12:45 12:56 0 11 1,1 0,0011

VOC t/o climb F-EA-VOC-03-TC-02a 52 0,1 SG 350 | Tenax | Tenax TA 12:56 13:43 0 47 47 0,0047

VOC t/o climb F-EA-VOC-03-TC-02b 52b 0,1 SG 350 | Tenax | Tenax TA 12:56 13:43 0 47 4,7 0,0047
descent/

VOC landing F-EA-VOC-03-TC-03a 53 0,1 SG 350 | Tenax | Tenax TA 22:10 22:53 0 43 4,3 0,0043
descent/

VOC landing F-EA-VOC-03-TC-03b 53b 0,1 SG 350 | Tenax | Tenax TA 22:10 22:53 0 43 4,3 0,0043
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #03 Measurement flight #05 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-PUI Date:
Sampling point  Cabin Sampler:
Aircraft Boing 767-300
Registration uTC uTC
Parameter Condition Remarks Sample Code Remarks  |Air flow [L/min]| Pump | No. Spah";;'f Start [hh:mm] |Stop [hh:mm] [fﬂtianrg [il‘i?f] Sample volume [L]|Sample volume [m3]
Organophosphates taxi C-EA-OPC-03-K-01 10 SG-10 K PU/Filter 12:47 12:55 0 8 80 0,080
Organophosphates t/o climb C-EA-OPC-03-K-02 10 SG-10 K PU/Filter 12:56 13:37 0 41 410 0,4100
. shoﬂ battery . . .
Organophosphates | complete flight sa;innﬁ)‘!ng C-EA-OPC-03-L-01 failure 1 SG-5100| L PU/Filter 12:47 20:32 0 465 465 0,4650
Organophosphates d;ig?ﬂ”é / C-EA-OPC-03-K-03 10 SG-10 | K | PUIFilter 22:10 22:52 0 42 420 0,4200
Aldehydes taxi C-EA-ALD-03-K-01 0,3 SG 350 K DNPH 12:47 12:55 0 8 2,4 0,0024
Aldehydes tlo climb C-EA-ALD-03-K-02 03 SG350 | K DNPH 12:56 13:37 0o | 4 12,3 0,0123
Aldehydes | complete flight C-EA-ALD-03-L-01 03 SG350 | L DNPH 12:47 22:52 0o | 605 182 0,1815
Aldehydes d;igfﬂ”;’ C-EA-ALD-03-K-03 0,3 SG350 | K DNPH 22:10 22:52 0 42 12,6 0,0126
voc blank C-EA-VOC-03-blank_01 69
voc taxi C-EA-VOC-03-TC-01a 61 0.1 SG 350 Ti”a Tenax TA | 12:47 12:55 0 8 08 0,0008
voc taxi C-EA-VOC-03-TC-01b 61b 0.1 SG 350 Ti”a Tenax TA | 12:47 12:55 0 8 08 0,0008
voc tlo climb C-EA-VOC-03-TC-02a 62 0.1 SG 350 TeX"a TenaxTA | 12:56 13:37 0 41 41 0,0041
voc t/o climb C-EA-VOC-03-TC-02b 62b 0.1 SG 350 TeX"a TenaxTA | 12:56 13:37 0 41 41 0,0041
voc d;izien”;/ C-EA-VOC-03-TC-03a 63 0.1 SG 350 Texna TenaxTA | 22110 22:52 0 42 42 0,0042
voc d;ig?ﬂ”;’ C-EA-VOC-03-TC-03b 63b 0.1 SG 350 TeX”a Tenax TA | 22110 22:52 0 42 42 0,0042
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #03 Measurement flight #06 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route PUI-FRA Date:
Sampling point  Flight deck Sampler:
Aircraft Boing 767-300
Registration - uTtc uTC
. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min] Sample volume [L] [m]
Organophosphates |taxi+ t/o climb F-EA-OPC-03-K-04 10 SG-10 K PU/Filter 01:50 02:28 0 38 380 0,380
. combined .
Organophosphates| t/o climb with taxi F-EA-OPC-03-K-05 10 SG-10 K PU/Filter | no sample no sample 0 0 0 0,0000
complete . . .
Organophosphates flight F-EA-OPC-03-L-02 1 SG-5100 L PU/Filter 01:50 10:47 0 537 537 0,5370
descent/ .
Organophosphates landing F-EA-OPC-03-K-06 10 SG-10 K PU/Filter 10:05 10:47 0 42 420 0,4200
Aldehydes taxi+ t/o climb F-EA-ALD-03-K-04 0,3 SG 350 K DNPH 01:50 02:28 0 38 11,4 0,0114
' combined
Aldehydes t/o climb with taxi F-EA-ALD-03-K-05 0,3 SG 350 K DNPH no sample no sample 0 0 0,0 0,0000
Aldehydes Cofrlri‘g:fte F-EA-ALD-03-L-02 03 SG350 | L DNPH 01:50 10:47 o | 537 161 0,1611
Aldehydes d@if,?nrg’ F-EA-ALD-03-K-06 03 SG350 | K DNPH 10:05 10:47 0 | 42 12,6 0,0126
vVOC blank F-EA-VOC-03-blank_02
VOC taxi+ t/o climb F-EA-VOC-03-TF-04a 54 0,1 SG 350 | Tenax | Tenax TA 01:50 02:28 0 38 3,8 0,0038
vOC taxi+ t/o climb F-EA-VOC-03-TF-04b 54b 0,1 SG 350 | Tenax | Tenax TA 01:50 02:28 0 38 3,8 0,0038
. combined
VOC t/o climb with taxi F-EA-VOC-03-TF-05a 0,1 SG 350 | Tenax | Tenax TA no sample no sample 0 0 0,0 0,0000
. combined
VOC t/o climb with taxi F-EA-VOC-03-TF-05b 0,1 SG 350 | Tenax | Tenax TA | no sample no sample 0 0 0,0 0,0000
descent/
VOC landing F-EA-VOC-03-TF-06a 56 0,1 SG 350 | Tenax | Tenax TA 10:05 10:47 0 42 4,2 0,0042
descent/ . .
vVOC landing F-EA-VOC-03-TF-06b 56b 0,1 SG 350 | Tenax | Tenax TA 10:05 10:47 0 42 4,2 0,0042
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #03 Measurement flight #06 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route PUI-FRA Date:
Sampling point ~ Cabin Sampler:
Aircraft Boing 767-300
Registration - uTC uTC
. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]{ Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (m3
Organophosphates [taxi+ t/o climb C-EA-OPC-03-K-04 10 SG-10 K PU/Filter 01:41 02:21 0 40 400 0,400
) combined .
Organophosphates | t/o climb with taxi C-EA-OPC-03-K-05 10 SG-10 K PU/Filter no sample no sample 0 0 0 0,0000
complete . . .
Organophosphates flight C-EA-OPC-03-L-02 1 SG-5100 L PU/Filter 01:41 10:47 0 546 546 0,5460
descent/ .
Organophosphates landing C-EA-OPC-03-K-06 10 SG-10 K PU/Filter 10:05 10:47 0 42 420 0,4200
Aldehydes taxi+ t/o climb C-EA-ALD-03-K-04 0,3 SG 350 K DNPH 01:41 02:21 0 40 12,0 0,0120
’ combined
Aldehydes t/o climb with taxi C-EA-ALD-03-K-05 0,3 SG 350 K DNPH no sample no sample 0 0 0,0 0,0000
Aldehydes COH:;L?Q C-EA-ALD-03-L-02 0,3 sG350 | L DNPH 01:41 10:47 0 | 546 164 0,1638
descent/ . .
Aldehydes landing C-EA-ALD-03-K-06 0,3 SG 350 K DNPH 10:05 10:47 0 42 12,6 0,0126
vOoC blank C-EA-VOC-03-blank_02
VOC taxi+ t/o climb C-EA-VOC-03-TC-04a 64 0,1 SG 350 | Tenax | Tenax TA 01:41 02:21 0 40 4,0 0,0040
vVOC taxi+ t/o climb C-EA-VOC-03-TC-04b 64b 0,1 SG 350 | Tenax | Tenax TA 01:41 02:21 0 40 4,0 0,0040
. combined
VOC t/o climb . C-EA-VOC-03-TC-05a 0,1 SG 350 | Tenax | Tenax TA no sample no sample 0 0 0,0 0,0000
. combined
VOC t/o climb with taxi C-EA-VOC-03-TC-05b 0,1 SG 350 | Tenax | Tenax TA | no sample no sample 0 0 0,0 0,0000
descent/ . .
VOC landing C-EA-VOC-03-TC-06a 65 0,1 SG 350 | Tenax | Tenax TA 10:05 10:47 0 42 4,2 0,0042
descent/ . .
vOoC landing C-EA-VOC-03-TC-06b 65b 0,1 SG 350 | Tenax | Tenax TA 10:05 10:47 0 42 4,2 0,0042
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #04 Measurement flight #07 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-PUI Date:

Sampling point  Flight deck Sampler:

Aircraft Boing 767-300

Registration uTC uTcC

. . . Sample . . Start Stop
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min] Sample volume [L]| Sample volume [m?]
Organophosphates taxi F-EA-OPC-04-K-01 10 SG-10 K PU/Filter 12:31 12:52 0 21 210 0,210
Organophosphates | t/o climb F-EA-OPC-04-K-02 10 SG-10 K PU/Filter 12:53 13:31 0 38 380 0,3800
complete : . .
Organophosphates flight F-EA-OPC-04-L-01 1 SG-5100 L PU/Filter 12:32 22:26 0 594 594 0,5940
descent/ .

Organophosphates landing F-EA-OPC-04-K-03 10 SG-10 K PU/Filter 21:46 22:26 0 40 400 0,4000
Aldehydes taxi F-EA-ALD-04-K-01 0,3 SG 350 K DNPH 12:31 12:52 0 21 6,3 0,0063
Aldehydes t/o climb F-EA-ALD-04-K-02 0,3 SG 350 K DNPH 12:53 13:31 0 38 11,4 0,0114

complete . .
Aldehydes flight F-EA-ALD-04-L-01 0,3 SG 350 L DNPH 12:32 22:26 0 594 178 0,1782
descent/
Aldehydes landing F-EA-ALD-04-K-03 0,3 SG 350 K DNPH 21:46 22:26 0 40 12 0,0120
vVoC blank F-EA-VOC-04-blank_01
vOoC taxi F-EA-VOC-04-TC-01a VIl 0,1 SG 350 | Tenax | Tenax TA 12:32 12:52 0 20 2,0 0,0020
VOC taxi F-EA-VOC-04-TC-01b VIlib 0,1 SG 350 | Tenax | Tenax TA 12:32 12:52 0 20 2,0 0,0020
VOC t/o climb F-EA-VOC-04-TC-02a IX 0,1 SG 350 | Tenax | Tenax TA 12:52 13:31 0 39 3,9 0,0039
VOC t/o climb F-EA-VOC-04-TC-02b IXb 0,1 SG 350 | Tenax | Tenax TA 12:52 13:31 0 39 3,9 0,0039
descent/
VOC landing F-EA-VOC-04-TC-03a 0,1 SG 350 | Tenax | Tenax TA 21:46 22:26 0 40 4,0 0,0040
descent/
vOoC landing F-EA-VOC-04-TC-03b 0,1 SG 350 | Tenax | Tenax TA 21:46 22:26 0 40 4,0 0,0040
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #04 Measurement flight #07 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-PUI Date:

Sampling point ~ Cabin Sampler:

Aircraft Boing 767-300

Registration uTcC uTC

. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] [ma]
Organophosphates taxi C-EA-OPC-04-K-01 10 SG-10 K PU/Filter 12:26 12:54 0 28 280 0,280
Organophosphates| t/o climb C-EA-OPC-04-K-02 10 SG-10 K PU/Filter 12:55 13:35 0 40 400 0,4000
complete : . .
Organophosphates flight C-EA-OPC-04-L-01 1 SG-5100 L PU/Filter 12:26 22:26 0 600 600 0,6000
descent/ .

Organophosphates landing C-EA-OPC-04-K-03 10 SG-10 K PU/Filter 21:43 22:26 0 43 430 0,4300
Aldehydes taxi C-EA-ALD-04-K-01 0,3 SG 350 K DNPH 12:26 12:54 0 28 8,4 0,0084
Aldehydes t/o climb C-EA-ALD-04-K-02 0,3 SG 350 K DNPH 12:55 13:35 0 40 12,0 0,0120

complete . .
Aldehydes flight C-EA-ALD-04-L-01 0,3 SG 350 L DNPH 12:26 22:26 0 600 180 0,1800
descent/
Aldehydes landing C-EA-ALD-04-K-03 0,3 SG 350 K DNPH 21:43 22:26 0 43 12,9 0,0129
VOC blank C-EA-VOC-04-blank_01
vOC taxi C-EA-VOC-04-TC-01a 2 0,1 SG 350 | Tenax | Tenax TA 12:26 12:54 0 28 2,8 0,0028
vOC taxi C-EA-VOC-04-TC-01b 2b 0,1 SG 350 | Tenax | Tenax TA 12:26 12:54 0 28 2,8 0,0028
VOC t/o climb C-EA-VOC-04-TC-02a 3 0,1 SG 350 | Tenax | Tenax TA 12:55 13:35 0 40 4.0 0,0040
vOoC t/o climb C-EA-VOC-04-TC-02b 3b 0,1 SG 350 | Tenax | Tenax TA 12:55 13:35 0 40 4,0 0,0040
descent/
vOoC landing C-EA-VOC-04-TC-03a 5 0,1 SG 350 | Tenax | Tenax TA 21:43 22:26 0 43 43 0,0043
descent/
vOoC landing C-EA-VOC-04-TC-03b 5b 0,1 SG 350 | Tenax | Tenax TA 21:43 22:26 0 43 43 0,0043
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #04 Measurement flight #08 EASA CAQ Campaign 2015-2016 Return flight

Project EASA Study

Flight route PUI-FRA Date:

Sampling point  Flight deck Sampler:

Aircraft Boing 767-300

Registration ‘ uTC uTcC

" . . Sample . . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min] Sample volume [L] (m]
Organophosphates taxi F-EA-OPC-04-K-04 10 SG-10 K PU/Filter 01:28 01:57 0 29 290 0,290
Organophosphates | t/o climb F-EA-OPC-04-K-05 10 SG-10 K PU/Filter 01:57 02:47 0 50 500 0,5000
complete . . .
Organophosphates flight F-EA-OPC-04-L-02 1 SG-5100 L PU/Filter 01:27 11:12 0 585 585 0,5850
descent/ . . .

Organophosphates landing F-EA-OPC-04-K-06 10 SG-10 K PU/Filter 10:28 11:13 0 45 450 0,4500
Aldehydes taxi F-EA-ALD-04-K-04 0,3 SG 350 K DNPH 01:28 01:58 0 30 9,0 0,0090
Aldehydes t/o climb F-EA-ALD-04-K-05 0,3 SG 350 K DNPH 01:58 01:46 0 48 14,4 0,0144

complete . .
Aldehydes flight F-EA-ALD-04-L-02 0,3 SG 350 L DNPH 01:27 11:12 0 585 176 0,1755
descent/
Aldehydes landing F-EA-ALD-04-K-06 0,3 SG 350 K DNPH 10:28 11:13 0 45 13,5 0,0135
VOC blank F-EA-VOC-04-blank_02
VOC taxi F-EA-VOC-04-TF-04a XV 0,1 SG 350 | Tenax | Tenax TA 01:28 01:59 0 31 31 0,0031
VOC taxi F-EA-VOC-04-TF-04b XIVb 0,1 SG 350 | Tenax | Tenax TA 01:28 01:59 0 31 31 0,0031
VOC t/o climb F-EA-VOC-04-TF-05a XV 0,1 SG 350 | Tenax | Tenax TA 01:59 02:42 0 43 43 0,0043
VOC t/o climb F-EA-VOC-04-TF-05b XVb 0,1 SG 350 | Tenax | Tenax TA 01:59 02:40 0 43 43 0,0043
descent/
VOC landing F-EA-VOC-04-TF-06a XVII 0,1 SG 350 | Tenax | Tenax TA 10:29 11:12 0 43 4,3 0,0043
descent/
VOC landing F-EA-VOC-04-TF-06b XVIlb 0,1 SG 350 | Tenax | Tenax TA 10:29 11:12 0 43 43 0,0043
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #04 Measurement flight #08 EASA CAQ Campaign 2015-2016 Return flight

Project EASA Study

Flight route PUI-FRA Date:

Sampling point  Cabin Sampler:

Aircraft i -300

Registration uTC uTtcC

. . . Sample . . Start Stop
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L]|Sample volume [m3]
Organophosphates taxi C-EA-OPC-04-K-04 10 SG-10 K PU/Filter 01:26 01:57 0 31 310 0,310
Organophosphates t/o climb C-EA-OPC-04-K-05 10 SG-10 K PU/Filter 01:58 02:30 0 32 320 0,3200
complete . . .
Organophosphates flight C-EA-OPC-04-L-02 1 SG-5100 L PU/Filter 01:26 11:09 0 583 583 0,5830
descent/ .

Organophosphates landing C-EA-OPC-04-K-06 10 SG-10 K PU/Filter 10:24 11:09 0 45 450 0,4500
Aldehydes taxi C-EA-ALD-04-K-04 0,3 SG 350 K DNPH 01:27 01:57 0 30 9,0 0,0090
Aldehydes t/o climb C-EA-ALD-04-K-05 0,3 SG 350 K DNPH 01:58 02:30 0 32 9,6 0,0096
Aldehydes Cofrl?gr'ﬁte di?ayrfd C-EA-ALD-04-L-02 0,3 SG 350 L DNPH 01:52 11:09 o | s57 167 0,1671

descent/
Aldehydes landing C-EA-ALD-04-K-06 0,3 SG 350 K DNPH 10:24 11:09 0 45 13,5 0,0135
VOC blank C-EA-VOC-04-blank_02
VOC taxi C-EA-VOC-04-TC-04a 7 0,1 SG 350 Tenax Tenax TA 01:26 01:57 0 31 3,1 0,0031
vOC taxi C-EA-VOC-04-TC-04b 7b 0,1 SG 350 Tenax Tenax TA 01:26 01:57 0 31 31 0,0031
VOC t/o climb C-EA-VOC-04-TC-05a 10 0,1 SG 350 Tenax Tenax TA 01:58 02:30 0 32 3,2 0,0032
vOC t/o climb C-EA-VOC-04-TC-05b 10b 0,1 SG 350 Tenax Tenax TA 01:58 02:30 0 32 3,2 0,0032
descent/ . .
vOoC landing C-EA-VOC-04-TC-06a 11 0,1 SG 350 Tenax Tenax TA 10:24 11:09 0 45 4,5 0,0045
descent/
VvOC landing C-EA-VOC-04-TC-06b 11b 0,1 SG 350 Tenax Tenax TA 10:24 11:09 0 45 4,5 0,0045
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #05 Measurement flight #09 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-PUI Date:

Sampling point  Flight deck Sampler:

Aircraft Boing 767-300

Registration - utc utcC

Parameter Condition Remarks Sample Code Remarks [Air flow [L/min] Pump No. Sample Start [hh:mm] | Stop [hh:mm] St_art St_Op Sample volume [L]|Sample volume [m?]
phase [Min ] [Min.]

Organophosphates taxi F-EA-OPC-05-K-01 10 SG-10 K PU/Filter 12:25 12:47 0 22 220 0,220

Organophosphates| t/o climb F-EA-OPC-05-K-02 10 SG-10 K PU/Filter 12:48 13:28 0 40 400 0,4000

complete ; . .
Organophosphates flight F-EA-OPC-05-L-01 1 SG-5100 L PU/Filter 12:25 22:29 0 604 604 0,6040
descent/ .

Organophosphates landing F-EA-OPC-05-K-03 10 SG-10 K PU/Filter 21:45 22:29 0 44 440 0,4400
Aldehydes taxi F-EA-ALD-05-K-01 0,3 SG 350 K DNPH 12:25 12:47 0 22 6,6 0,0066
Aldehydes t/o climb F-EA-ALD-05-K-02 0,3 SG 350 K DNPH 12:48 13:28 0 40 12,0 0,0120
Aldehydes Cof':i‘gr']fte F-EA-ALD-05-L-01 0,3 SG 350 L DNPH 12:25 22:29 o | 604 181 0,1812

descent/
Aldehydes landing F-EA-ALD-05-K-03 0,3 SG 350 K DNPH 21:45 22:29 0 44 13,2 0,0132
vOoC blank F-EA-VOC-05-blank_01
vOoC taxi F-EA-VOC-05-TC-01a 51 0,1 SG 350 | Tenax | Tenax TA 12:25 12:47 0 22 2,2 0,0022
VOC taxi F-EA-VOC-05-TC-01b 51b 0,1 SG 350 Tenax Tenax TA 12:25 12:47 0 22 2,2 0,0022
vOC t/o climb F-EA-VOC-05-TC-02a 52 0,1 SG 350 | Tenax | Tenax TA 12:48 13:28 0 40 4,0 0,0040
vOoC t/o climb F-EA-VOC-05-TC-02b 52b 0,1 SG 350 | Tenax | Tenax TA 12:48 13:28 0 40 4,0 0,0040
descent/
vOoC landing F-EA-VOC-05-TC-03a 53 0,1 SG 350 | Tenax | Tenax TA 21:45 22:29 0 44 44 0,0044
descent/
vOoC landing F-EA-VOC-05-TC-03b 53b 0,1 SG 350 | Tenax | Tenax TA 21:45 22:29 0 44 4.4 0,0044
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #05 Measurement flight #09 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-PUI Date:

Sampling point  Cabin Sampler:

Aircraft Boing 767-300

Registration - utcC utC

. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks [Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] [m3]
Organophosphates taxi C-EA-OPC-05-K-01 10 SG-10 K PU/Filter 12:21 12:47 0 26 260 0,260
Organophosphates | t/o climb C-EA-OPC-05-K-02 10 SG-10 K PU/Filter 12:51 13:31 0 40 400 0,4000
complete - . .
Organophosphates flight C-EA-OPC-05-L-01 1 SG-5100 L PU/Filter 12:21 22:30 0 609 609 0,6090
descent/ .

Organophosphates landing C-EA-OPC-05-K-03 10 SG-10 K PU/Filter 21:45 22:32 0 47 470 0,4700
Aldehydes taxi C-EA-ALD-05-K-01 0,3 SG 350 K DNPH 12:21 12:47 0 26 7,8 0,0078
Aldehydes t/o climb C-EA-ALD-05-K-02 0,3 SG 350 K DNPH 12:51 13:31 0 40 12,0 0,0120

complete . .
Aldehydes flight C-EA-ALD-05-L-01 0,3 SG 350 L DNPH 12:21 22:30 0 609 183 0,1827
descent/
Aldehydes landing C-EA-ALD-05-K-03 0,3 SG 350 K DNPH 21:45 22:32 0 47 14,1 0,0141
VOC blank C-EA-VOC-05-blank_01
VOC taxi C-EA-VOC-05-TC-01a 61 0,1 SG 350 | Tenax | Tenax TA 12:21 12:47 0 26 2,6 0,0026
VOC taxi C-EA-VOC-05-TC-01b 61b 0,1 SG 350 | Tenax | Tenax TA 12:21 12:47 0 26 2,6 0,0026
VOC t/o climb C-EA-VOC-05-TC-02a 62 0,1 SG 350 | Tenax | Tenax TA 12:51 13:31 0 40 4,0 0,0040
VOC t/o climb C-EA-VOC-05-TC-02b 62b 0,1 SG 350 | Tenax | Tenax TA 12:51 13:31 0 40 4,0 0,0040
descent/
VOC landing C-EA-VOC-05-TC-03a 63 0,1 SG 350 | Tenax | Tenax TA 21:45 22:32 0 47 47 0,0047
descent/
VOC landing C-EA-VOC-05-TC-03b 63b 0,1 SG 350 | Tenax | Tenax TA 21:45 22:32 0 47 4,7 0,0047
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #05 Measurement flight #10 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route PUI-FRA Date:
Sampling point  Flight deck Sampler:
Aircraft Boing 767-300
Registration - uTtcC utc
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. Sample Start [hnh:mm] | Stop [hh:mm] Stgrt St_Op Sample volume [L]|Sample volume [m?]
phase [Min] | [Min]
taxi + t/o .
Organophosphates climb F-EA-OPC-05-K-04 10 SG-10 K PU/Filter 01:53 02:33 0 40 400 0,400
. combined !
Organophosphates| t/o climb with taxi F-EA-OPC-05-K-05 10 SG-10 K PU/Filter no sample no sample 0 0 0 0,0000
complete . . .
Organophosphates flight F-EA-OPC-05-L-02 1 SG-5100 L PU/Filter 01:53 10:43 0 590 590 0,5900
descent/ .
Organophosphates landing F-EA-OPC-05-K-06 10 SG-10 K PU/Filter 10:00 10:43 0 43 430 0,4300
taxi + t/o
Aldehydes climb F-EA-ALD-05-K-04 0,3 SG 350 K DNPH 01:53 02:33 0 40 12,0 0,0120
. combined
Aldehydes t/o climb with taxi F-EA-ALD-05-K-05 0,3 SG 350 K DNPH no sample | no sample 0 0 0,0 0,0000
complete . .
Aldehydes flight F-EA-ALD-05-L-02 0,3 SG 350 L DNPH 01:53 10:43 0 590 177 0,1770
descent/
Aldehydes landing F-EA-ALD-05-K-06 0,3 SG 350 K DNPH 10:00 10:43 0 43 12,9 0,0129
VOC blank F-EA-VOC-05-blank_02
taxi + t/o
vOC climb F-EA-VOC-05-TF-04a 54 0,1 SG 350 | Tenax | Tenax TA 01:53 02:33 0 40 4,0 0,0040
taxi + t/o
voC climb F-EA-VOC-05-TF-04b 54b 0,1 SG 350 | Tenax | Tenax TA 01:53 02:33 0 40 4,0 0,0040
. combined
VOC t/o climb with taxi F-EA-VOC-05-TF-05a 0,1 SG 350 | Tenax | Tenax TA | no sample no sample 0 0 0,0 0,0000
. combined
VOC t/o climb with taxi F-EA-VOC-05-TF-05b 0,1 SG 350 | Tenax | Tenax TA | no sample no sample 0 0 0,0 0,0000
descent/
VOC landing F-EA-VOC-05-TF-06a 55 0,1 SG 350 | Tenax | Tenax TA 10:00 10:43 0 43 43 0,0043
descent/ . .
vOC landing F-EA-VOC-05-TF-06b 55b 0,1 SG 350 | Tenax | Tenax TA 10:00 10:43 0 43 43 0,0043
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #05 Measurement flight #10 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route PUI-FRA Date:
Sampling point  Cabin Sampler:
Aircraft i -300
Registration utcC utcC
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. Spin;glee Start [hh:mm] | Stop [hh:mm] [i/ltiir.t] [f/lti%’?] Sample volume [L]|Sample volume [m3]
taxi + t/o .
Organophosphates climb C-EA-OPC-05-K-04 10 SG-10 K PU/Filter 01:58 02:45 0 47 470 0,470
. combined :
Organophosphates| t/o climb with taxi C-EA-OPC-05-K-05 10 SG-10 K PU/Filter no sample no sample 0 0 0 0,0000
complete . . .
Organophosphates flight C-EA-OPC-05-L-02 1 SG-5100 L PU/Filter 01:59 10:44 0 525 525 0,5250
descent/ .
Organophosphates landing C-EA-OPC-05-K-06 10 SG-10 K PU/Filter 10:00 10:44 0 44 440 0,4400
taxi + t/o
Aldehydes climb C-EA-ALD-05-K-04 0,3 SG 350 K DNPH 01:58 02:45 0 47 14,1 0,0141
. combined
Aldehydes t/o climb with taxi C-EA-ALD-05-K-05 0,3 SG 350 K DNPH no sample no sample 0 0 0,0 0,0000
complete . .
Aldehydes flight C-EA-ALD-05-L-02 0,3 SG 350 L DNPH 01:59 10:44 0 525 158 0,1575
descent/
Aldehydes landing C-EA-ALD-05-K-06 0,3 SG 350 K DNPH 10:00 10:44 0 44 13,2 0,0132
VOC blank C-EA-VOC-05-blank_02
taxi + t/o
VOC climb C-EA-VOC-05-TC-04a 64 0,1 SG 350 | Tenax | Tenax TA 01:58 02:45 0 47 4,7 0,0047
taxi + t/o
vOC climb C-EA-VOC-05-TC-04b 64b 0,1 SG 350 | Tenax | Tenax TA 01:58 02:45 0 47 4,7 0,0047
. combined
VOC t/o climb with taxi C-EA-VOC-05-TC-05a 0,1 SG 350 | Tenax | Tenax TA | no sample no sample 0 0 0,0 0,0000
. combined
VOC t/o climb with taxi C-EA-VOC-05-TC-05b 0,1 SG 350 | Tenax | Tenax TA no sample no sample 0 0 0,0 0,0000
descent/
vOC landing C-EA-VOC-05-TC-06a 65 0,1 SG 350 | Tenax | Tenax TA 10:00 10:44 0 44 4,4 0,0044
descent/
VOC landing C-EA-VOC-05-TC-06b 65b 0,1 SG 350 | Tenax | Tenax TA 10:00 10:44 0 44 4.4 0,0044
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #06 Measurement flight #11 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-GIG Date:

Sampling point  Cockpit Sampler:

Aircraft i -8

Registration utcC uTC

- . . Sample i . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm)] Min] | MinJ Sample volume [L] (m3
Organophosphates taxi F-EA-OPC-06-K-01 10 SG-10 K PU/Filter 20:01 20:39 0 38 380 0,380
Organophosphates| t/o climb F-EA-OPC-06-K-02 10 SG-10 K PU/Filter 20:40 21:20 0 40 400 0,4000
complete : . .
Organophosphates flight F-EA-OPC-06-L-01 1 SG-5100 L PU/Filter 20:12 07:31 0 679 679 0,6790
descent/ .

Organophosphates landing F-EA-OPC-06-K-03 10 SG-10 K PU/Filter 06:18 07:24 0 66 660 0,6600
Aldehydes taxi F-EA-ALD-06-K-01 0,3 SG 350 K DNPH 20:01 20:39 0 38 11,4 0,0114
Aldehydes t/o climb F-EA-ALD-06-K-02 0,3 SG 350 K DNPH 20:40 21:18 0 38 11,4 0,0114

complete . .
Aldehydes flight F-EA-ALD-06-L-01 0,3 SG 350 L DNPH 20:12 07:29 0 677 203 0,2031
descent/
Aldehydes landing F-EA-ALD-06-K-03 0,3 SG 350 K DNPH 06:16 07:24 0 68 20,4 0,0204
VOC blank F-EA-VOC-06-blank_01
VOC taxi F-EA-VOC-06-TC-01a VI 0,1 SG 350 | Tenax | Tenax TA 20:02 20:39 0 37 3,7 0,0037
VOC taxi F-EA-VOC-06-TC-01b XII'b 0,1 SG 350 | Tenax | Tenax TA 20:02 20:39 0 37 3,7 0,0037
VOC t/o climb F-EA-VOC-06-TC-02a IXb 0,1 SG 350 | Tenax | Tenax TA 20:41 21:16 0 35 3,5 0,0035
VOC t/o climb F-EA-VOC-06-TC-02b IXb 0,1 SG 350 | Tenax | Tenax TA 20:41 21:16 0 35 3,5 0,0035
descent/ . .
VOC landing F-EA-VOC-06-TC-03a Xl 0,1 SG 350 | Tenax | Tenax TA 06:42 07:22 0 40 4,0 0,0040
descent/ . .
VOC landing F-EA-VOC-06-TC-03b Xlb 0,1 SG 350 | Tenax | Tenax TA 06:42 07:22 0 40 4,0 0,0040

EASA 2014.C15 CAQ/ 2015.LVP.64 CAQ Il Final Report  Appendix A Sample Volumes Calculation Page 22 of 137



Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #06 Measurement flight #11 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-GIG Date:
Sampling point  Cabin Sampler:
Aircraft Boing 747-8
Registration - uUTC uTtcC
Parameter Condition Remarks Sample Code Remarks  |Air flow [L/min]| Pump No. Sample Start [hh:mm] | Stop [hh:mm] St_art SI_OP Sample volume [L] Sample volume
phase [Min] | [Min] [m3]
Organophosphates taxi C-EA-OPC-06-K-01 10 SG-10 K PU/Filter 20:06 20:39 0 33 330 0,330
Organophosphates t/o climb C-EA-OPC-06-K-02 10 SG-10 K PU/Filter 20:41 21:21 0 40 400 0,4000
Organophosphates complete flight C-EA-OPC-06-L-01 1 SG-5100 L PU/Filter 20:06 07:35 0 689 689 0,6890
descent/ X
Organophosphates landing C-EA-OPC-06-K-03 10 SG-10 K PUIFilter 06:15 07:39 0 84 840 0,8400
Aldehydes taxi C-EA-ALD-06-K-01 0,3 SG 350 K DNPH 20:06 20:39 0 33 9,9 0,0099
Aldehydes t/o climb C-EA-ALD-06-K-02 0,3 SG 350 K DNPH 20:41 21:21 0 40 12,0 0,0120
Runtime 09:19 h
Aldehydes complete flight C-EA-ALD-06-L-01 due to transient 0,3 SG 350 L DNPH 20:06 07:35 0 559 168 0,1677
pump shut down
Aldehydes dlizz?:sl C-EA-ALD-06-K-03 03 SG 350 K DNPH 06:15 07:39 0 84 252 0,0252
VvOC blank C-EA-VOC-06-blank_01 13
vOC taxi C-EA-VOC-06-TC-01a 2 01 SG 350 Tenax Tenax TA 20:06 20:39 0 33 33 0,0033
VvOC taxi C-EA-VOC-06-TC-01b 2b 0,1 SG 350 Tenax Tenax TA 20:06 20:39 0 33 33 0,0033
vOoC /o climb C-EA-VOC-06-TC-02a 3 01 SG 350 Tenax Tenax TA 20:41 21:21 0 40 4,0 0,0040
VvOC t/o climb C-EA-VOC-06-TC-02b 3b 0,1 SG 350 Tenax Tenax TA 20:41 21:21 0 40 4,0 0,0040
descent/
vocC landing C-EA-VOC-06-TC-03a 5b 01 SG 350 Tenax Tenax TA 06:35 07:41 0 66 6,6 0,0066
descent/
VvOC landing C-EA-VOC-06-TC-03b 5 0,1 SG 350 Tenax Tenax TA 06:35 07:41 0 66 6,6 0,0066
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #06 Measurement flight #12 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route GIG-FRA Date:
Sampling point  Cockpit Sampler:
Aircraft Boing 747-8
Registration - uTC uTcC
. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (m]
taxi + t/o .
Organophosphates climb F-EA-OPC-06-K-04 10 SG-10 K PU/Filter 01:33 01:56 0 23 230 0,230
Organophosphates| t/o climb F-EA-OPC-06-K-05 10 SG-10 K PU/Filter 01:56 02:41 0 45 450 0,4500
complete . . .
Organophosphates flight F-EA-OPC-06-L-02 1 SG-5100 L PU/Filter 01:31 13:06 0 695 695 0,6950
descent/ .
Organophosphates landing F-EA-OPC-06-K-06 10 SG-10 K PU/Filter 12:15 13:02 0 47 470 0,4700
taxi + t/o
Aldehydes climb F-EA-ALD-06-K-04 0,3 SG 350 K DNPH 01:33 01:57 0 34 10,2 0,0102
Aldehydes t/o climb F-EA-ALD-06-K-05 0,3 SG 350 K DNPH 01:57 02:40 0 43 12,9 0,0129
complete . .
Aldehydes flight F-EA-ALD-06-L-02 0,3 SG 350 L DNPH 01:32 13:07 0 695 209 0,2085
descent/
Aldehydes landing F-EA-ALD-06-K-06 0,3 SG 350 K DNPH 12:16 13:04 0 48 14,4 0,0144
VOC blank F-EA-VOC-06-blank_02 23
taxi + t/o
VOC climb F-EA-VOC-06-TF-04a XIV A 0,1 SG 350 | Tenax | Tenax TA 01:40 01:58 0 18 18 0,0018
taxi + t/o
VOC climb F-EA-VOC-06-TF-04b XIVB 0,1 SG 350 | Tenax | Tenax TA 01:40 01:58 0 18 18 0,0018
VOC t/o climb F-EA-VOC-06-TF-05a 15a 0,1 SG 350 | Tenax | Tenax TA 01:59 02:38 0 39 3,9 0,0039
VOC t/o climb F-EA-VOC-06-TF-05b 15b 0,1 SG 350 | Tenax | Tenax TA 01:59 02:38 0 39 3,9 0,0039
descent/
VOC landing F-EA-VOC-06-TF-06a 18 a 0,1 SG 350 | Tenax | Tenax TA 12:18 13:01 0 43 4,3 0,0043
descent/
VOC landing F-EA-VOC-06-TF-06b 18 b 0,1 SG 350 | Tenax | Tenax TA 12:18 13:01 0 43 4,3 0,0043
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #06 Measurement flight #12 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route GIG-FRA Date:
Sampling point  Cabin Sampler:
Aircraft Boing 747-8
Registration utc uTC
. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min] Sample volume [L] [md
taxi + t/o .
Organophosphates climb C-EA-OPC-06-K-04 10 SG-10 K PU/Filter 01:35 01:57 0 22 220 0,220
Organophosphates | t/o climb C-EA-OPC-06-K-05 10 SG-10 K PU/Filter 01:57 02:39 0 42 420 0,4200
complete . . .
Organophosphates flight C-EA-OPC-06-L-02 1 SG-5100 L PU/Filter 01:37 13:03 0 686 686 0,6860
descent/ .
Organophosphates landing C-EA-OPC-06-K-06 10 SG-10 K PU/Filter 12:05 13:03 0 58 580 0,5800
taxi + tlo
Aldehydes climb C-EA-ALD-06-K-04 0,3 SG 350 K DNPH 01:36 01:57 0 21 6,3 0,0063
Aldehydes t/o climb C-EA-ALD-06-K-05 0,3 SG 350 K DNPH 01:57 02:39 0 42 12,6 0,0126
complete . .
Aldehydes flight C-EA-ALD-06-L-02 0,3 SG 350 L DNPH 01:37 13:03 0 686 206 0,2058
descent/ delayed . .
Aldehydes landing C-EA-ALD-06-K-06 TS 0,3 SG 350 K DNPH 12:09 13:03 0 54 16,2 0,0162
VOC blank C-EA-VOC-06-blank_02 13b
taxi + t/o
VOC climb C-EA-VOC-06-TC-04a 7b 0,1 SG 350 | Tenax | Tenax TA 01:35 01:57 0 22 2,2 0,0022
taxi + t/o
VOC climb C-EA-VOC-06-TC-04b 7 0,1 SG 350 | Tenax | Tenax TA 01:35 01:57 0 22 2,2 0,0022
VOC t/o climb C-EA-VOC-06-TC-05a 10b 0,1 SG 350 | Tenax | Tenax TA 01:58 02:40 0 42 4,2 0,0042
VOC t/o climb C-EA-VOC-06-TC-05b 10 0,1 SG 350 | Tenax | Tenax TA 01:58 02:40 0 42 4,2 0,0042
descent/
VOC landing C-EA-VOC-06-TC-06a 11 0,1 SG 350 | Tenax | Tenax TA 12:19 13:03 0 44 4.4 0,0044
descent/
VOC landing C-EA-VOC-06-TC-06b 11b 0,1 SG 350 | Tenax | Tenax TA 12:19 13:03 0 44 4,4 0,0044
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #07 Measurement flight #13 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-BCN Date:

Sampling point  Flight deck Sampler:

Aircraft Airbus A320

Registration uTtC uTtC

. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm)] Min] | [Min] Sample volume [L] (m3
Organophosphates taxi F-EA-OPC-07-K-01 10 SG-10 K PU/Filter 11:48 12:07 0 19 190 0,190
Organophosphates| t/o climb F-EA-OPC-07-K-02 10 SG-10 K PU/Filter 12:08 12:35 0 27 270 0,2700
complete . . .

Organophosphates flight F-EA-OPC-07-L-01 35 SG-5100 L PU/Filter 11:48 13:57 0 129 452 0,4515

descent/ ’

Organophosphates landing F-EA-OPC-07-K-03 10 SG-10 K PU/Filter 13:20 13:53 0 33 330 0,3300
Aldehydes taxi F-EA-ALD-07-K-01 0,3 SG 350 K DNPH 11:48 12:07 0 19 57 0,0057
Aldehydes t/o climb F-EA-ALD-07-K-02 0,3 SG 350 K DNPH 12:08 12:35 0 27 8,1 0,0081
Aldehydes complete F-EA-ALD-07-L-01 vith Ozone- 0,3 SG350 | L DNPH 11:48 13:57 o | 129 39 0,0387

flight Scrubber
descent/
Aldehydes landing F-EA-ALD-07-K-03 0,3 SG 350 K DNPH 13:21 13:53 0 32 9,6 0,0096
VOC blank F-EA-VOC-07-blank_01 57
VOC taxi F-EA-VOC-07-TC-0la 51 0,1 SG 350 | Tenax | Tenax TA 11:55 12:07 0 12 1,2 0,0012
VOC taxi F-EA-VOC-07-TC-01b 51b 0,1 SG 350 | Tenax | Tenax TA 11:55 12:07 0 12 1,2 0,0012
VOC t/o climb F-EA-VOC-07-TC-02a 52 0,1 SG 350 | Tenax | Tenax TA 12:08 12:35 0 27 2,7 0,0027
VOC t/o climb F-EA-VOC-07-TC-02b 52b 0,1 SG 350 | Tenax | Tenax TA 12:08 12:35 0 27 2,7 0,0027
descent/
VOC landing F-EA-VOC-07-TC-03a 53 0,1 SG 350 | Tenax | Tenax TA 13:24 13:50 0 26 2,6 0,0026
descent/
vOC landing F-EA-VOC-07-TC-03b 53b 0,1 SG 350 | Tenax | Tenax TA 13:24 13:50 0 26 2,6 0,0026
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #07 Measurement flight #13 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-BCN Date:

Sampling point  Cabin Sampler:

Aircraft Airbus A320

Registration - uTcC uTC
Parameter Condition Remarks Sample Code Remarks [Air flow [L/min] Pump No. Sample Start [hh:mm] | Stop [hh:mm] Stgrl Slpp Sample volume [L] | Sample volume [m3]

phase [Min.] [Min.]

Organophosphates taxi C-EA-OPC-07-K-01 10 SG-10 K PU/Filter 12:02 12:06 0 4 40 0,040

Organophosphates| t/o climb C-EA-OPC-07-K-02 10 SG-10 K PU/Filter 12:07 12:47 0 40 400 0,4000

complete : . .
Organophosphates flight C-EA-OPC-07-L-01 3,5 SG-5100 L PU/Filter 11:32 13:56 0 144 504 0,5040
descent/ .

Organophosphates landing C-EA-OPC-07-K-03 10 SG-10 K PU/Filter 13:25 13:56 0 31 310 0,3100
Aldehydes taxi C-EA-ALD-07-K-01 0,3 SG 350 K DNPH 12:02 12:06 0 4 1,2 0,0012
Aldehydes t/o climb C-EA-ALD-07-K-02 0,3 SG 350 K DNPH 12:07 12:47 0 40 12,0 0,0120
Aldehydes complete C-EA-ALD-07-L-01 itiOzcnes 0,3 sG350 | L DNPH 11:33 13:56 0 | 144 43 0,0432

flight Scrubber
descent/
Aldehydes landing C-EA-ALD-07-K-03 0,3 SG 350 K DNPH 13:25 13:56 0 31 9,3 0,0093
voC blank C-EA-VOC-07-blank_01 67
voc taxi e e |C-EA-VOC-07-TC-01a 61 01 SG 350 | Tenax | TenaxTA | nosample no sample 0 0 0,0 0,0000
voc taxi e |C-EA-VOC-07-TC-01b 61b 01 SG 350 | Tenax | TenaxTA | nosample no sample 0 0 0,0 0,0000
vocC t/o climb C-EA-VOC-07-TC-02a 62 0,1 SG 350 | Tenax | Tenax TA 12:07 12:47 0 40 4,0 0,0040
vVoC t/o climb C-EA-VOC-07-TC-02b 62b 0,1 SG 350 | Tenax | Tenax TA 12:07 12:47 0 40 4,0 0,0040
descent/
vocC landing C-EA-VOC-07-TC-03a 63 0,1 SG 350 | Tenax | Tenax TA 13:25 13:56 0 31 31 0,0031
descent/
vVOoC landing C-EA-VOC-07-TC-03b 63b 0,1 SG 350 | Tenax | Tenax TA 13:25 13:56 0 31 3,1 0,0031
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #07 Measurement flight #14 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route BCN-FRA Date:
Sampling point  Flight deck Sampler:
Aircraft Airbus A320
Registration - uTC uTC
. . . Sample i . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] [Min] [Min ] Sample volume [L] (3
taxi + t/o )
Organophosphates climb F-EA-OPC-07-K-04 10 SG-10 K PU/Filter 14:50 14:59 0 9 90 0,090
Organophosphates| t/o climb F-EA-OPC-07-K-05 10 SG-10 K PU/Filter 14:59 15:28 0 29 290 0,2900
complete ) . .
Organophosphates flight F-EA-OPC-07-L-02 35 SG-5100 L PU/Filter 14:49 16:43 0 114 399 0,3990
descent/ .
Organophosphates landing F-EA-OPC-07-K-06 10 SG-10 K PU/Filter 16:13 16:40 0 27 270 0,2700
taxi + t/o
Aldehydes climb F-EA-ALD-07-K-04 0,3 SG 350 K DNPH 14:50 14:59 0 9 2,7 0,0027
Aldehydes t/o climb F-EA-ALD-07-K-05 0,3 SG 350 K DNPH 14:59 15:28 0 29 8,7 0,0087
Aldehydes Comgr']fte F-EA-ALD-07-L-02 wih Ozone- 03 SG350 | L DNPH 14:50 16:43 0o | 114 34 0,0342
descent/
Aldehydes landing F-EA-ALD-07-K-06 0,3 SG 350 K DNPH 16:13 16:40 0 27 8,1 0,0081
VOC blank F-EA-VOC-07-blank_02 57b
taxi + t/o
VvOC climb F-EA-VOC-07-TF-04a 54 0,1 SG 350 | Tenax | Tenax TA 14:49 14:59 0 10 1,0 0,0010
taxi + t/o
VvOC climb F-EA-VOC-07-TF-04b 54b 0,1 SG 350 | Tenax | Tenax TA 14:49 14:59 0 10 1,0 0,0010
VvOC t/o climb F-EA-VOC-07-TF-05a 55 0,1 SG 350 | Tenax | Tenax TA 14:59 15:27 0 28 2,8 0,0028
vOC t/o climb F-EA-VOC-07-TF-05b 55b 0,1 SG 350 | Tenax | Tenax TA 14:59 15:27 0 28 2,8 0,0028
descent/
VvOC landing F-EA-VOC-07-TF-06a 56 0,1 SG 350 | Tenax | Tenax TA 16:13 16:38 0 25 2,5 0,0025
descent/ . .
VvOC landing F-EA-VOC-07-TF-06b 56b 0,1 SG 350 | Tenax | Tenax TA 16:13 16:38 0 25 2,5 0,0025
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #07 Measurement flight #14 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route BCN-FRA Date:
Sampling point ~ Cabin Sampler:
Aircraft Airbus A320
Registration - uTcC uTC
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. Sample Start [hh:mm] | Stop [hh:mm] Stgrt Stpp Sample volume [L]|Sample volume [m3]
phase [Min ] [Min.]
Organophosphates | taxi + t/o climb C-EA-OPC-07-K-04 10 SG-10 K PU/Filter 14:50 15:01 0 11 110 0,110
Organophosphates t/o climb C-EA-OPC-07-K-05 10 SG-10 K PU/Filter 15:02 15:41 0 39 390 0,3900
Organophosphates complete flight C-EA-OPC-07-L-02 35 SG-5100 L PU/Filter 14:50 16:50 0 120 420 0,4200
descent/ X
Organophosphates landing C-EA-OPC-07-K-06 10 SG-10 K PUIFilter 16:15 16:50 0 35 350 0,3500
Aldehydes taxi + t/o climb C-EA-ALD-07-K-04 03 SG 350 K DNPH 14:50 15:01 0 11 33 0,0033
Aldehydes t/o climb C-EA-ALD-07-K-05 0,3 SG 350 K DNPH 15:03 15:41 0 38 11,4 0,0114
Aldehydes complete fiight C-EA-ALD-07-L-02 i Ozone: 03 SG 350 L DNPH 14:50 16:50 0 120 36 0,0360
Aldehydes d;fﬁ:g” C-EA-ALD-07-K-06 03 SG 350 K DNPH 16:15 16:50 0 3 105 0,0105
VOC blank C-EA-VOC-07-blank_02 67b
vOC taxi + t/o climb C-EA-VOC-07-TC-04a 64 0.1 SG 350 Tenax Tenax TA 14:50 15:02 0 12 1,2 0,0012
voC taxi + t/o climb C-EA-VOC-07-TC-04b 64 b 01 SG 350 Tenax Tenax TA 14:50 15:02 0 12 1,2 0,0012
VvOC t/o climb C-EA-VOC-07-TC-05a 65 0,1 SG 350 Tenax Tenax TA 15:04 15:41 0 37 37 0,0037
VOC t/o climb C-EA-VOC-07-TC-05b 65b 0,1 SG 350 Tenax Tenax TA 15:04 15:41 0 37 37 0,0037
descent/
voC landing C-EA-VOC-07-TC-06a 66 0,1 SG 350 Tenax Tenax TA 16:15 16:50 0 35 35 0,0035
descent/ i .
VOoC landing C-EA-VOC-07-TC-06b 66 b 0,1 SG 350 Tenax Tenax TA 16:15 16:50 0 35 3,5 0,0035
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #08 Measurement flight #15 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-RAK Date:

Sampling point Flight deck Sampler:

Aircraft Airbus A320

Registration - uTC uTC

. . . Sample i . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (m3
Organophosphates taxi F-EA-OPC-08-K-01 10 SG-10 K PU/Filter 08:28 08:46 0 18 180 0,180
Organophosphates| t/o climb F-EA-OPC-08-K-02 10 SG-10 K PU/Filter 08:46 09:24 0 38 380 0,3800
complete . . .
Organophosphates fight F-EA-OPC-08-L-01 35 SG-5100| L PU/Filter 07:53 12:23 0 270 945 0,9450
descent/ .

Organophosphates landing F-EA-OPC-08-K-03 10 SG-10 K PU/Filter 11:49 12:19 0 30 300 0,3000
Aldehydes taxi F-EA-ALD-08-K-01 0,3 SG 350 K DNPH 08:29 08:46 0 17 51 0,0051
Aldehydes t/o climb F-EA-ALD-08-K-02 0,3 SG 350 K DNPH 08:46 09:24 0 38 11,4 0,0114
Aldehydes Cof':?gp:]‘:te F-EA-ALD-08-L-01 0,3 SG350 | L DNPH 07:51 12:23 0 | 272 82 0,0816

descent/
Aldehydes landing F-EA-ALD-08-K-03 0.3 SG 350 K DNPH 11:49 12:19 0 30 9 0,0090
vOC blank F-EA-VOC-08-blank_01
voc taxi | [F-EA-VOC-08-TC-01a 58 01 SG 350 | Tenax | TenaxTA | nosampe | nosampe | 0 | 0 00 0,0000
voc taxi [@UOUM\E EAvOC08-TC-01b | 58D 01 | SG350 | Tenax | TenaxTA | 08:28 09:13 o | 45 45 0,0045
vOC t/o climb F-EA-VOC-08-TC-02a 59 0,1 SG 350 | Tenax | Tenax TA 08:46 09:24 0 38 3.8 0,0038
voc toclimb | ¥Pe S |F-EA-VOC-08-TC-02b 0.1 SG 350 | Tenax | TenaxTA | nosample | nosample 0 | 11 11 0,0011
descent/
vOC landing F-EA-VOC-08-TC-03a 71 0,1 SG 350 | Tenax | Tenax TA 11:49 12:18 0 29 2,9 0,0029
descent/
voC landing F-EA-VOC-08-TC-03b 60 b 01 SG 350 | Tenax | Tenax TA 11:49 12:18 0 29 2,9 0,0029
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #08 Measurement flight #15 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-RAK Date:

Sampling point Cabin Sampler:

Aircraft Airbus A320

Registration - uTC uTC

L . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] [Min] [Min] Sample volume [L] (3
Organophosphates taxi C-EA-OPC-08-K-01 10 SG-10 K PU/Filter 08:32 08:46 0 14 140 0,140
Organophosphates | t/o climb C-EA-OPC-08-K-02 10 SG-10 K PU/Filter 08:47 09:47 0 60 600 0,6000
complete ; . .
Organophosphates flight C-EA-OPC-08-L-01 3,5 SG-5100 L PU/Filter 07:53 12:18 0 265 928 0,9275
descent/ .

Organophosphates landing C-EA-OPC-08-K-03 10 SG-10 K PU/Filter 11:28 12:18 0 50 500 0,5000
Aldehydes taxi C-EA-ALD-08-K-01 0,3 SG 350 K DNPH 08:32 08:46 0 14 4,2 0,0042
Aldehydes t/o climb C-EA-ALD-08-K-02 0,3 SG 350 K DNPH 08:47 09:47 0 60 18,0 0,0180

complete . .
Aldehydes flight C-EA-ALD-08-L-01 0,3 SG 350 L DNPH 07:53 12:18 0 265 80 0,0795
descent/
Aldehydes landing C-EA-ALD-08-K-03 0,3 SG 350 K DNPH 11:28 12:18 0 50 15 0,0150
VOC blank C-EA-VOC-08-blank_01 78
VOC taxi C-EA-VOC-08-TC-01a 72b 0,1 SG 350 | Tenax | Tenax TA 08:32 08:46 0 14 14 0,0014
VOC taxi C-EA-VOC-08-TC-01b 72 0,1 SG 350 | Tenax | Tenax TA 08:32 08:46 0 14 14 0,0014
vOC t/o climb C-EA-VOC-08-TC-02a 73b 0,1 SG 350 | Tenax | Tenax TA 08:48 09:48 0 60 6,0 0,0060
VOC t/o climb C-EA-VOC-08-TC-02b 73 0,1 SG 350 | Tenax | Tenax TA 08:48 09:48 0 60 6,0 0,0060
descent/
vOC landing C-EA-VOC-08-TC-03a 74 b 0,1 SG 350 | Tenax | Tenax TA 11:28 12:18 0 50 5,0 0,0050
descent/
VOC landing C-EA-VOC-08-TC-03b 74 0,1 SG 350 | Tenax | Tenax TA 11:28 12:18 0 50 5,0 0,0050
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #08 Measurement flight #16 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route RAK-FRA Date:
Sampling point  Flight deck Sampler:
Aircraft Airbus A320
Registration - uTcC uTC
. . . Sample . . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (m3
taxi + t/o .
Organophosphates climb F-EA-OPC-08-K-04 10 SG-10 K PU/Filter 13:25 13:39 0 14 140 0,140
Organophosphates| t/o climb F-EA-OPC-08-K-05 10 SG-10 K PU/Filter 13:39 14:08 0 29 290 0,2900
complete . . .
Organophosphates flight F-EA-OPC-08-L-02 35 SG-5100 L PU/Filter 13:25 17:24 0 239 837 0,8365
descent/ .
Organophosphates landing F-EA-OPC-08-K-06 10 SG-10 K PU/Filter 16:33 17:22 0 49 490 0,4900
taxi + t/o
Aldehydes climb F-EA-ALD-08-K-04 0,3 SG 350 K DNPH 13:25 13:39 0 14 4,2 0,0042
Aldehydes t/o climb F-EA-ALD-08-K-05 0,3 SG 350 K DNPH 13:39 14:08 0 29 8,7 0,0087
Aldehydes °°fr|'i1§::te F-EA-ALD-08-L-02 delvedpumpl 03 | sG350 | L DNPH 14:22 17:24 o | 182 55 0,0546
descent/
Aldehydes landing F-EA-ALD-08-K-06 0,3 SG 350 K DNPH 16:33 17:22 0 49 14,7 0,0147
vVOC blank F-EA-VOC-08-blank_02
taxi + t/o
VvOC climb F-EA-VOC-08-TF-04a 68 a 0,1 SG 350 | Tenax | Tenax TA 13:27 13:39 0 12 1,2 0,0012
taxi + t/o
vOC climb F-EA-VOC-08-TF-04b 68 b 0,1 SG 350 | Tenax | Tenax TA 13:27 13:39 0 12 1,2 0,0012
VOC t/o climb F-EA-VOC-08-TF-05a 69 a 0,1 SG 350 | Tenax | Tenax TA 13:39 14:06 0 27 2,7 0,0027
VOC t/o climb F-EA-VOC-08-TF-05b 69 b 0,1 SG 350 | Tenax | Tenax TA 13:39 14:06 0 27 2,7 0,0027
descent/
VOC landing F-EA-VOC-08-TF-06a 70a 0,1 SG 350 | Tenax | Tenax TA 16:38 17:20 0 42 4.2 0,0042
descent/
VvOC landing F-EA-VOC-08-TF-06b 70b 0,1 SG 350 | Tenax | Tenax TA 16:38 17:20 0 42 4.2 0,0042
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #08 Measurement flight #16 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route RAK-FRA Date:
Sampling point ~ Cabin Sampler:
Aircraft Airbus A320
Registration - uTcC uTcC
. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (m3
taxi + t/o .
Organophosphates climb C-EA-OPC-08-K-04 10 SG-10 K PU/Filter 13:27 13:41 0 14 140 0,140
Organophosphates | t/o climb C-EA-OPC-08-K-05 10 SG-10 K PU/Filter 13:41 14:21 0 40 400 0,4000
complete . . .
Organophosphates flight C-EA-OPC-08-L-02 3,5 SG-5100 L PU/Filter 13:25 17:20 0 235 823 0,8225
descent/ .
Organophosphates landing C-EA-OPC-08-K-06 10 SG-10 K PU/Filter 16:20 17:20 0 60 600 0,6000
taxi + t/o
Aldehydes climb C-EA-ALD-08-K-04 0,3 SG 350 K DNPH 13:27 13:40 0 13 3,9 0,0039
Aldehydes t/o climb C-EA-ALD-08-K-05 0,3 SG 350 K DNPH 13:42 14:22 0 40 12,0 0,0120
complete . .
Aldehydes flight C-EA-ALD-08-L-02 0,3 SG 350 L DNPH 13:25 17:20 0 235 71 0,0705
descent/
Aldehydes landing C-EA-ALD-08-K-06 0,3 SG 350 K DNPH 16:20 17:20 0 60 18 0,0180
VOC blank C-EA-VOC-08-blank_02 78 b
taxi + t/o
VOC climb C-EA-VOC-08-TC-04a 75b 0,1 SG 350 |Tenax| Tenax TA 13:27 13:40 0 13 1,3 0,0013
taxi + t/o
VOC climb C-EA-VOC-08-TC-04b 75 0,1 SG 350 |Tenax| Tenax TA 13:27 13:40 0 13 13 0,0013
VOC t/o climb C-EA-VOC-08-TC-05a 76 b 0,1 SG 350 |Tenax| Tenax TA 13:43 14:23 0 40 4,0 0,0040
VOC t/o climb C-EA-VOC-08-TC-05b 76 0,1 SG 350 |Tenax| Tenax TA 13:43 14:23 0 40 4,0 0,0040
descent/
VOC landing C-EA-VOC-08-TC-06a 77b 0,1 SG 350 |Tenax| Tenax TA 16:20 17:20 0 60 6,0 0,0060
descent/
VOC landing C-EA-VOC-08-TC-06b 77 0,1 SG 350 |Tenax| Tenax TA 16:20 17:20 0 60 6,0 0,0060

EASA 2014.C15 CAQ/ 2015.LVP.64 CAQ Il Final Report  Appendix A Sample Volumes Calculation Page 33 of 137



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

Cycle #09 Measurement flight #17 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-HND Date:

Sampling point  Flight deck Sampler:

Aircraft Boing 747-8

Registration - uTC uTC

. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min) Sample volume [L] (m3
Organophosphates taxi F-EA-OPC-09-K-01 10 SG-10 K PU/Filter 16:04 16:26 0 22 220 0,220
Organophosphates| t/o climb F-EA-OPC-09-K-02 10 SG-10 K PU/Filter 16:27 17:00 0 33 330 0,3300
complete . . .

Organophosphates flight F-EA-OPC-09-L-01 1 SG-5100 L PU/Filter 16:05 02:59 0 654 654 0,6540

descent/ )

Organophosphates landing F-EA-OPC-09-K-03 10 SG-10 K PU/Filter 02:23 02:58 0 35 350 0,3500
Aldehydes taxi F-EA-ALD-09-K-01 0,3 SG 350 K DNPH 16:04 16.26 0 22 6,6 0,0066
Aldehydes t/o climb F-EA-ALD-09-K-02 0,3 SG 350 K DNPH 16:27 16:59 0 32 9,6 0,0096

complete . .
Aldehydes flight F-EA-ALD-09-L-01 0,3 SG 350 L DNPH 16:05 02:59 0 654 196 0,1962
descent/
Aldehydes landing F-EA-ALD-09-K-03 0,3 SG 350 K DNPH 02:23 02:58 0 35 10,5 0,0105
vVOoC blank F-EA-VOC-09-blank_01
VoC taxi F-EA-VOC-09-TC-0la VIII 0,1 SG 350 | Tenax | Tenax TA 16:13 16:27 0 14 1,4 0,0014
VOC taxi F-EA-VOC-09-TC-01b VIII b 0,1 SG 350 | Tenax | Tenax TA 16:15 16:27 0 12 1,2 0,0012
vOC t/o climb F-EA-VOC-09-TC-02a 1X 0,1 SG 350 | Tenax | Tenax TA 16:28 16:56 0 28 2,8 0,0028
VOC t/o climb F-EA-VOC-09-TC-02b IXb 0,1 SG 350 | Tenax | Tenax TA 16:28 16:56 0 28 2,8 0,0028
descent/
VOC landing F-EA-VOC-09-TC-03a Xl 0,1 SG 350 | Tenax | Tenax TA 02:27 02:57 0 30 3,0 0,0030
descent/
VOC landing F-EA-VOC-09-TC-03b Xl b 0,1 SG 350 | Tenax | Tenax TA 02:27 02:57 0 30 3,0 0,0030
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #09 Measurement flight #17 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-HND Date:

Sampling point ~ Cabin Sampler:

Aircraft Boing 747-8

Registration - uTcC utc

" . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] [ Stop [hh:mm] Min] | [Min] Sample volume [L] (md]
Organophosphates taxi C-EA-OPC-09-K-01 10 SG-10 K PU/Filter 16:04 16:26 0 22 220 0,220
Organophosphates | t/o climb C-EA-OPC-09-K-02 10 SG-10 K PU/Filter 16:28 17:06 0 38 380 0,3800
complete . . .
Organophosphates Hight C-EA-OPC-09-L-01 1 SG-5100 L PU/Filter 16:04 02:54 0 650 650 0,6500
descent/ .

Organophosphates | =" ding C-EA-OPC-09-K-03 10 SG-10 K PU/Filter 02:22 02:54 0 32 320 0,3200
Aldehydes taxi C-EA-ALD-09-K-01 0,3 SG 350 K DNPH 16:04 16:26 0 22 6,6 0,0066
Aldehydes t/o climb C-EA-ALD-09-K-02 0,3 SG 350 K DNPH 16:28 17:06 0 38 11,4 0,0114

complete . .
Aldehydes Hight C-EA-ALD-09-L-01 0,3 SG 350 L DNPH 16:04 02:54 0 650 195 0,1950
descent/
Aldehydes landing C-EA-ALD-09-K-03 0,3 SG 350 K DNPH 02:22 02:54 0 32 9,6 0,0096
\Yele blank C-EA-VOC-09-blank_01
. measurement
\Yele taxi during "sanies® |C-EA-VOC-09-TC-01a 2 0,1 SG 350 | Tenax | Tenax TA 17:38 18:00 0 22 2,2 0,0022
voC taxi dng "eenieer | C-EA-VOC-09-TC-01b 2b 01 SG 350 | Tenax | Tenax TA 17:38 18:00 0 22 2,2 0,0022
vocC o climb | giieveaneer |C-EA-VOC-09-TC-02a 3 01 SG 350 | Tenax | Tenax TA 17:08 17:38 0 30 30 0,0030
voc 0 climb | giire eanieer |C-EA-VOC-09-TC-02b 3b 0,1 SG 350 | Tenax | Tenax TA 17:08 17:38 0 30 30 0,0030
descent/
\Yele landing C-EA-VOC-09-TC-03a 5 0,1 SG 350 | Tenax | Tenax TA 02:22 02:52 0 30 3,0 0,0030
descent/
\Yele landing C-EA-VOC-09-TC-03b 5b 0,1 SG 350 | Tenax | Tenax TA 02:22 02:52 0 30 3,0 0,0030
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #09 Measurement flight #18 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route HND-FRA Date:
Sampling point  Flight deck Sampler:
Aircraft Boing 747-8
Registration - uTC uTC
. . . Sample . . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]{ Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Ming Sample volume [L] [m]
taxi + t/o .
Organophosphates climb F-EA-OPC-09-K-04 10 SG-10 K PU/Filter 05:11 05:28 0 17 170 0,170
Organophosphates | t/o climb F-EA-OPC-09-K-05 10 SG-10 K PU/Filter 05:29 06:09 0 40 400 0,4000
complete : . .
Organophosphates flight F-EA-OPC-09-L-02 1 SG-5100 L PU/Filter 05:11 17:10 0 719 719 0,7190
descent/ )
Organophosphates landing F-EA-OPC-09-K-06 10 SG-10 K PU/Filter 16:20 17:08 0 48 480 0,4800
taxi + t/o
Aldehydes climb F-EA-ALD-09-K-04 0,3 SG 350 K DNPH 05:11 05:28 0 17 51 0,0051
Aldehydes t/o climb F-EA-ALD-09-K-05 0,3 SG 350 K DNPH 05:29 06:09 0 40 12,0 0,0120
Aldehydes Cof';?gr':te F-EA-ALD-09-L-02 0,3 sG350 | L DNPH 05:11 17:10 o | 719 216 0,2157
descent/
Aldehydes landing F-EA-ALD-09-K-06 0,3 SG 350 K DNPH 16:20 17:08 0 48 14,4 0,0144
vVOC blank F-EA-VOC-09-blank_02
taxi + t/o
VOC climb F-EA-VOC-09-TF-04a XIV 0,1 SG 350 | Tenax | Tenax TA 05:05 05:28 0 23 2,3 0,0023
taxi + t/o
VOoC climb F-EA-VOC-09-TF-04b XIV b 0,1 SG 350 | Tenax | Tenax TA 05:05 05:28 0 23 2,3 0,0023
vVOoC t/o climb F-EA-VOC-09-TF-05a XV 0,1 SG 350 | Tenax | Tenax TA 05:29 06:08 0 39 3,9 0,0039
vVOoC t/o climb F-EA-VOC-09-TF-05b XV b 0,1 SG 350 | Tenax | Tenax TA 05:29 06:08 0 39 3,9 0,0039
descent/
vVOoC landing F-EA-VOC-09-TF-06a XVII 13 0,1 SG 350 | Tenax | Tenax TA 16:21 17:02 0 41 4,1 0,0041
descent/
vVOoC landing F-EA-VOC-09-TF-06b XVIIl 6 0,1 SG 350 | Tenax | Tenax TA 16:21 17:02 0 41 4,1 0,0041
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #09 Measurement flight #18 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route HND-FRA Date:
Sampling point  Cabin Sampler:
Aircraft Boing 747-8
Registration - uTtcC uTC
. . . Sample . X Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min] Sample volume [L] (m3
taxi + t/o .
Organophosphates climb C-EA-OPC-09-K-04 10 SG-10 K PU/Filter 05:05 05:26 0 21 210 0,210
Organophosphates| t/o climb C-EA-OPC-09-K-05 10 SG-10 K PU/Filter 05:27 06:07 0 40 400 0,4000
complete . . .
Organophosphates flight C-EA-OPC-09-L-02 1 SG-5100 L PU/Filter 05:05 17:05 0 720 720 0,7200
descent/ .
Organophosphates landing C-EA-OPC-09-K-06 10 SG-10 K PU/Filter 16:07 17:05 0 58 580 0,5800
taxi + t/o
Aldehydes climb C-EA-ALD-09-K-04 0,3 SG 350 K DNPH 05:05 05:26 0 21 6,3 0,0063
Aldehydes t/o climb C-EA-ALD-09-K-05 0,3 SG 350 K DNPH 05:27 06:07 0 40 12,0 0,0120
complete . .
Aldehydes flight C-EA-ALD-09-L-02 0,3 SG 350 L DNPH 05:05 17:05 0 720 216 0,2160
descent/
Aldehydes landing C-EA-ALD-09-K-06 0,3 SG 350 K DNPH 16:07 17:05 0 58 17,4 0,0174
VOC blank C-EA-VOC-09-blank_02
taxi + t/o
vOC climb C-EA-VOC-09-TC-04a 7 0,1 SG 350 | Tenax | Tenax TA 05:05 05:26 0 21 21 0,0021
taxi + t/o
vOC climb C-EA-VOC-09-TC-04b 7b 0,1 SG 350 | Tenax | Tenax TA 05:05 05:26 0 21 2,1 0,0021
VOoC t/o climb C-EA-VOC-09-TC-05a 10 0,1 SG 350 | Tenax | Tenax TA 05:27 06:07 0 40 4,0 0,0040
VOC t/o climb C-EA-VOC-09-TC-05b 10b 0,1 SG 350 | Tenax | Tenax TA 05:27 06:07 0 40 4,0 0,0040
descent/
vOC landing C-EA-VOC-09-TC-06a 11b 0,1 SG 350 | Tenax | Tenax TA 16:07 17:05 0 58 58 0,0058
descent/
VOC landing C-EA-VOC-09-TC-06b 11 0,1 SG 350 | Tenax | Tenax TA 16:07 17:05 0 58 5,8 0,0058
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #10 Measurement flight #19 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-HKG Date:

Sampling point  Flight deck Sampler:

Aircraft Boing 747-8

Registration - uTC uTC

- . . Sample X . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (m3
Organophosphates taxi F-EA-OPC-10-K-01 10 SG-10 K PU/Filter 20:02 20:39 0 37 370 0,370
Organophosphates | t/o climb F-EA-OPC-10-K-02 10 SG-10 K PU/Filter 20:39 21:19 0 40 400 0,4000
complete : . .
Organophosphates flight F-EA-OPC-10-L-01 1 SG-5100 L PU/Filter 20:03 07:53 0 710 710 0,7100
descent/ .

Organophosphates landing F-EA-OPC-10-K-03 10 SG-10 K PU/Filter 07:10 07:52 0 42 420 0,4200
Aldehydes taxi F-EA-ALD-10-K-01 0,3 SG 350 K DNPH 20:02 20:40 0 38 114 0,0114
Aldehydes t/o climb F-EA-ALD-10-K-02 0,3 SG 350 K DNPH 20:40 21:18 0 38 11,4 0,0114

complete Pump failure
Aldehydes flight F-EA-ALD-10-L-01 after 7h55 m 0,3 SG 350 L DNPH 20:03 03:58 0 475 143 0,1425
runtime
descent/
Aldehydes landing F-EA-ALD-10-K-03 0,3 SG 350 K DNPH 07:10 07:52 0 42 12,6 0,0126
vOoC blank F-EA-VOC-10-blank_01
vVOC taxi F-EA-VOC-10-TC-0la 51A 0,1 SG 350 | Tenax | Tenax TA 20:01 20:38 0 37 37 0,0037
vVOC taxi F-EA-VOC-10-TC-01b 51B 0,1 SG 350 | Tenax | Tenax TA 20:01 20:38 0 37 3,7 0,0037
VOC t/o climb F-EA-VOC-10-TC-02a 52 A 0,1 SG 350 | Tenax | Tenax TA 20:38 21:16 0 38 3,8 0,0038
VOC t/o climb F-EA-VOC-10-TC-02b 52 B 0,1 SG 350 | Tenax | Tenax TA 20:38 21:16 0 38 3,8 0,0038
descent/
vOC landing F-EA-VOC-10-TC-03a 53 A 0,1 SG 350 | Tenax | Tenax TA 07:11 07:49 0 38 3,8 0,0038
descent/
vOoC landing F-EA-VOC-10-TC-03b 53B 0,1 SG 350 | Tenax | Tenax TA 07:11 07:49 0 38 3,8 0,0038
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #10 Measurement flight #19 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-HKG Date:

Sampling point  Cabin Sampler:

Aircraft Boing 747-8

Registration ﬁ uTC uTtcC

Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. Sample Start [hh:mm] [ Stop [hh:mm] Stgrt St_OP Sample volume [L][Sample volume [m3]
phase [Min.] | [Minl]

Organophosphates taxi C-EA-OPC-10-K-01 10 SG-10 K PU/Filter 20:04 20:38 0 37 370 0,370

Organophosphates | t/o climb C-EA-OPC-10-K-02 10 SG-10 K PU/Filter 20:39 21:19 0 40 400 0,4000

complete . . .
Organophosphates flight C-EA-OPC-10-L-01 1 SG-5100 L PU/Filter 20:04 07:49 0 705 705 0,7050
descent/ .

Organophosphates landing C-EA-OPC-10-K-03 10 SG-10 K PU/Filter 06:58 07:49 0 51 510 0,5100
Aldehydes taxi C-EA-ALD-10-K-01 0,3 SG 350 K DNPH 20:04 20:38 0 37 11,1 0,0111
Aldehydes t/o climb C-EA-ALD-10-K-02 0,3 SG 350 K DNPH 20:39 21:19 0 40 12,0 0,0120

complete . .
Aldehydes flight C-EA-ALD-10-L-01 0,3 SG 350 L DNPH 20:04 07:49 0 705 212 0,2115
descent/
Aldehydes landing C-EA-ALD-10-K-03 0,3 SG 350 K DNPH 06:58 07:49 0 51 15,3 0,0153
vVOC blank C-EA-VOC-10-blank_01
vOC taxi C-EA-VOC-10-TC-01a 61 0,1 SG 350 | Tenax | Tenax TA 20:04 20:38 0 37 3,7 0,0037
vVOC taxi C-EA-VOC-10-TC-01b 61b 0,1 SG 350 | Tenax | Tenax TA 20:04 20:38 0 37 3,7 0,0037
VOC t/o climb C-EA-VOC-10-TC-02a 62 0,1 SG 350 | Tenax | Tenax TA 20:39 21:19 0 40 4,0 0,0040
VOC t/o climb C-EA-VOC-10-TC-02b 62 b 0,1 SG 350 | Tenax | Tenax TA 20:39 21:19 0 40 4,0 0,0040
descent/
vVOC landing C-EA-VOC-10-TC-03a 63 0,1 SG 350 | Tenax | Tenax TA 06:58 07:49 0 51 51 0,0051
descent/ . .
VOC landing C-EA-VOC-10-TC-03b 63 b 0,1 SG 350 | Tenax | Tenax TA 06:58 07:49 0 51 51 0,0051

EASA 2014.C15 CAQ/ 2015.LVP.64 CAQ Il Final Report  Appendix A Sample Volumes Calculation Page 39 of 137



Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #10 Measurement flight #20 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route HKG-FRA Date:
Sampling point  Flight deck Sampler:
Aircraft Boing 747-8
Registration - uTcC uTcC
. . . Sample . . Start Stop
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L]|Sample volume [m3]
taxi + t/o .
Organophosphates climb F-EA-OPC-10-K-04 10 SG-10 K PU/Filter 15:05 15:29 0 24 240 0,240
Organophosphates| t/o climb F-EA-OPC-10-K-05 10 SG-10 K PU/Filter 15:30 16:12 0 42 420 0,4200
complete ; . .
Organophosphates fight F-EA-OPC-10-L-02 1 SG-5100| L | PUIFilter 15:05 03:51 0 | 766 766 0,7660
descent/ .
Organophosphates landing F-EA-OPC-10-K-06 10 SG-10 K PU/Filter 03:10 03:49 0 39 390 0,3900
taxi + t/o
Aldehydes Simb F-EA-ALD-10-K-04 0,3 SG350 | K DNPH 15:07 15:29 0 22 6,6 0,0066
Aldehydes t/o climb F-EA-ALD-10-K-05 0,3 SG350 | K DNPH 15:30 16:12 o | 42 12,6 0,0126
Aldehydes Comgr'ﬁte F-EA-ALD-10-L-02 0,3 SG350 | L DNPH 15:07 03:51 0 | 764 229 0,2292
descent/
Aldehydes ianding F-EA-ALD-10-K-06 0,3 SG350 | K DNPH 03:10 03:49 0 39 11,7 0,0117
vVOoC blank F-EA-VOC-10-blank_02
voC taé‘l'i;go F-EA-VOC-10-TF-04a 54 A 0,1 SG 350 Texna Tenax TA 15:06 15:29 o | 23 23 0,0023
voc ta;'i;go F-EA-VOC-10-TF-04b 54 B 0,1 SG 350 Tina TenaxTA | 15:06 15:29 0o | 23 23 0,0023
voC tio climb F-EA-VOC-10-TF-05a 55 A 0,1 SG 350 Ti”a Tenax TA 15:30 16:14 0 | 44 4.4 0,0044
vocC t/o climb F-EA-VOC-10-TF-05b 55B 0,1 SG 350 Ti”a Tenax TA 15:30 16:14 0 44 44 0,0044
voC dl‘:]fﬁn”g” F-EA-VOC-10-TF-06a 56 A 0,1 SG 350 Texna TenaxTA | 03:13 03:47 o | 34 3,4 0,0034
voc d;(é?nn;/ F-EA-VOC-10-TF-06b 56 B 0,1 SG 350 Ti”a TenaxTA | 03:13 03:47 0 | 34 34 0,0034
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #10 Measurement flight #20 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route HKG-FRA Date:
Sampling point ~ Cabin Sampler:
Aircraft Boing 747-8
Registration - uTC uTC
. . . Sample . . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | (Min] Sample volume [L] (m]
taxi + t/o .
Organophosphates climb C-EA-OPC-10-K-04 10 SG-10 K PU/Filter 15:05 15:29 0 24 240 0,240
Organophosphates| t/o climb C-EA-OPC-10-K-05 10 SG-10 K PU/Filter 15:29 16:13 0 44 440 0,4400
complete . . .
Organophosphates flight C-EA-OPC-10-L-02 1 SG-5100 L PU/Filter 15:05 03:53 0 768 768 0,7680
descent/ .
Organophosphates landing C-EA-OPC-10-K-06 10 SG-10 K PU/Filter 03:13 03:51 0 38 380 0,3800
taxi + t/o
Aldehydes climb C-EA-ALD-10-K-04 0,3 SG 350 K DNPH 15:05 15:29 0 24 7,2 0,0072
Aldehydes t/o climb C-EA-ALD-10-K-05 0,3 SG 350 K DNPH 15:29 16:12 0 43 12,9 0,0129
complete . .
Aldehydes flight C-EA-ALD-10-L-02 0,3 SG 350 L DNPH 15:05 03:53 0 768 230 0,2304
descent/
Aldehydes landing C-EA-ALD-10-K-06 0,3 SG 350 K DNPH 03:13 03:51 0 38 11,4 0,0114
VOC blank C-EA-VOC-10-blank_02
taxi + t/o
vOC climb C-EA-VOC-10-TC-04a 64 0,1 SG 350 | Tenax | Tenax TA 15:14 15:30 0 16 1,6 0,0016
taxi + t/o
VOC ) In this period | C-EA-VOC-10-TC-04b 64 B 0,1 SG 350 | Tenax | Tenax TA 15:14 15:30 0 16 1,6 0,0016
Cllmb N this periot
finding of
voc tio climp | MoMbals! 1o FAvOC-10-TC-05a 65 0.1 SG 350 | Tenax | Tenax TA 15:30 16:10 0 40 40 0,0040
vVOC t/o climb C-EA-VOC-10-TC-05b 65B 0,1 SG 350 | Tenax | Tenax TA 15:30 16:10 0 40 4,0 0,0040
descent/
vOC landing C-EA-VOC-10-TC-06a 66 0,1 SG 350 | Tenax | Tenax TA 03:13 03:49 0 36 3,6 0,0036
descent/
VOC landing C-EA-VOC-10-TC-06b 66 B 0,1 SG 350 | Tenax | Tenax TA 03:13 03:49 0 36 3,6 0,0036
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #11 Measurement flight #21 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-JFK Date:
Sampling point  Flight deck Sampler:
Aircraft Airbus A340-600
Registration uTC uTtcC
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]{ Pump No. Sample Start [hh:mm] | Stop [hh:mm] Stgrt St_op Sample volume [L]|Sample volume [m3]
phase [Min] | [Min]
Organophosphates taxi F-EA-OPC-11-K-01 10 SG-10 K PU/Filter 16:18 16:42 0 26 260 0,260
Organophosphates | t/o climb F-EA-OPC-11-K-02 10 SG-10 K PU/Filter 16:42 17:27 0 45 450 0,4500
Organophosphates coﬂ:gpr']?te F-EA-OPC-11-L-01 1 SG-5100| L PU/Filter 16:17 01:32 0 | s55 555 0,5550
Organophosphates dleai‘(fnrg/ F-EA-OPC-11-K-03 10 SG-10 K PU/Filter 00:17 01:20 o | 63 630 0,6300
Aldehydes taxi F-EA-ALD-11-K-01 0,3 SG 350 K DNPH 16:18 16:42 0 26 78 0,0078
Aldehydes t/o climb F-EA-ALD-11-K-02 0,3 SG 350 K DNPH 16:42 17:27 0 45 13,5 0,0135
Aldehydes Comgr':te F-EA-ALD-11-L-01 0,3 SG 350 L DNPH 16:17 01:32 0 | 555 167 0,1665
Aldehydes dlzif;nrg/ F-EA-ALD-11-K-03 0,3 SG 350 K DNPH 00:18 01:20 o | 62 18,6 0,0186
vVOC blank F-EA-VOC-11-blank_01
VOC taxi F-EA-VOC-11-TC-01a 58 0,1 SG 350 | Tenax | Tenax TA 16:20 16:43 0 23 2,3 0,0023
VOoC taxi F-EA-VOC-11-TC-01b 58 B 0,1 SG 350 Tenax Tenax TA 16:20 16:43 0 23 2,3 0,0023
vVOoC t/o climb F-EA-VOC-11-TC-02a 59 0,1 SG 350 Tenax Tenax TA 16.44 17:24 0 40 4,0 0,0040
vVOoC t/o climb F-EA-VOC-11-TC-02b 59B 0,1 SG 350 Tenax Tenax TA 16.44 17:24 0 40 4,0 0,0040
descent/ . .
vVOoC landing F-EA-VOC-11-TC-03a 60 0,1 SG 350 Tenax Tenax TA 00:25 001:17 0 52 5,2 0,0052
descent/ . .
vVOoC landing F-EA-VOC-11-TC-03b 60 B 0,1 SG 350 Tenax Tenax TA 00:25 001:17 0 52 5,2 0,0052
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #11 Measurement flight #21 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-JFK Date:

Sampling point  Cabin Sampler:

Aircraft Airbus A340-600

Registration - uTC uUTC

. . . Sample . . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min] Sample volume [L] M)
Organophosphates taxi C-EA-OPC-11-K-01 10 SG-10 K PU/Filter 16:19 16:42 0 23 230 0,230
Organophosphates| t/o climb C-EA-OPC-11-K-02 10 SG-10 K PU/Filter 16:42 17:22 0 40 400 0,4000
complete : . .
Organophosphates flight C-EA-OPC-11-L-01 1 SG-5100 L PU/Filter 16:19 01:20 0 541 541 0,5410
descent/ .

Organophosphates landing C-EA-OPC-11-K-03 10 SG-10 K PU/Filter 00:25 01:20 0 55 550 0,5500
Aldehydes taxi C-EA-ALD-11-K-01 0,3 SG 350 K DNPH 16:19 16:42 0 23 6,9 0,0069
Aldehydes t/o climb C-EA-ALD-11-K-02 0,3 SG 350 K DNPH 16:42 17:22 0 40 12,0 0,0120
Aldehydes Cofrl?gr!?te C-EA-ALD-11-L-01 03 SG350 | L DNPH 16:19 01:20 0 | 541 162 0,1623

descent/
Aldehydes landing C-EA-ALD-11-K-03 0,3 SG 350 K DNPH 00:25 01:20 0 55 16,5 0,0165
VOC blank C-EA-VOC-11-blank_01
VOC taxi C-EA-VOC-11-TC-01a 72 0,1 SG 350 | Tenax | Tenax TA 16:19 16:42 0 23 2,3 0,0023
VOC taxi C-EA-VOC-11-TC-01b 72B 0,1 SG 350 | Tenax | Tenax TA 16:19 16:42 0 23 2,3 0,0023
VOC t/o climb C-EA-VOC-11-TC-02a 73 0,1 SG 350 | Tenax | Tenax TA 16:42 17:22 0 40 4,0 0,0040
VOC t/o climb C-EA-VOC-11-TC-02b 73B 0,1 SG 350 | Tenax | Tenax TA 16:42 17:22 0 40 4,0 0,0040
descent/
VOC landing C-EA-VOC-11-TC-03a 74 0,1 SG 350 | Tenax | Tenax TA 00:25 01:20 0 55 55 0,0055
descent/
VOC landing C-EA-VOC-11-TC-03b 74 B 0,1 SG 350 | Tenax | Tenax TA 00:25 01:20 0 55 55 0,0055
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #11 Measurement flight #22 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route JFK-FRA Date:
Sampling point Flight deck Sampler:
Aircraft Airbus A340-600
Registration uTtcC utcC
. . . Sample . R Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks [Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (m3
taxi + t/o .
Organophosphates climb F-EA-OPC-11-K-04 10 SG-10 K PU/Filter 03:20 03:34 0 14 140 0,140
Organophosphates| t/o climb F-EA-OPC-11-K-05 10 SG-10 K PU/Filter 03:35 04:06 0 31 310 0,3100
complete . . .
Organophosphates flight F-EA-OPC-11-L-02 1 SG-5100 L PU/Filter 03:20 10:23 0 423 423 0,4230
descent/ .
Organophosphates landing F-EA-OPC-11-K-06 10 SG-10 K PU/Filter 09:50 10:22 0 32 320 0,3200
taxi + t/o
Aldehydes climb F-EA-ALD-11-K-04 0,3 SG 350 K DNPH 03:20 03:34 0 14 4,2 0,0042
Aldehydes t/o climb F-EA-ALD-11-K-05 0,3 SG 350 K DNPH 03:35 04:06 0 31 9,3 0,0093
complete . .
Aldehydes flight F-EA-ALD-11-L-02 0,3 SG 350 L DNPH 03:20 10:23 0 423 127 0,1269
descent/
Aldehydes landing F-EA-ALD-11-K-06 0,3 SG 350 K DNPH 09:50 10:22 0 32 9,6 0,0096
VvVOC blank F-EA-VOC-11-blank_02
taxi + t/o
vOC climb F-EA-VOC-11-TF-04a 68 0,1 SG 350 | Tenax | Tenax TA 03:15 03:34 0 19 1,9 0,0019
taxi + t/o
vVOC climb F-EA-VOC-11-TF-04b 68 B 0,1 SG 350 | Tenax | Tenax TA 03:15 03:34 0 19 1,9 0,0019
vVOC t/o climb F-EA-VOC-11-TF-05a 6 0,1 SG 350 | Tenax | Tenax TA 03:35 04:05 0 30 3,0 0,0030
VOC t/o climb F-EA-VOC-11-TF-05b 69 B 0,1 SG 350 | Tenax | Tenax TA 03:35 04:05 0 30 3,0 0,0030
descent/
VOC landing F-EA-VOC-11-TF-06a 70 0,1 SG 350 | Tenax | Tenax TA 09:51 10:21 0 30 3,0 0,0030
descent/
vVOC landing F-EA-VOC-11-TF-06b 70B 0,1 SG 350 | Tenax | Tenax TA 09:51 10:21 0 30 3,0 0,0030
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #11 Measurement flight #22 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route JFK-FRA Date:
Sampling point ~ Cabin Sampler:
Aircraft i 40-600
Registration uTcC uTC
" . . Sample . X Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (]
taxi + t/o .
Organophosphates climb C-EA-OPC-11-K-04 10 SG-10 K PU/Filter 03:20 03:33 0 13 130 0,130
Organophosphates | t/o climb C-EA-OPC-11-K-05 10 SG-10 K PU/Filter 03:36 04:17 0 41 410 0,4100
complete ; . .
Organophosphates flight C-EA-OPC-11-L-02 1 SG-5100 L PU/Filter 03:20 10:27 0 427 427 0,4270
descent/ .
Organophosphates landing C-EA-OPC-11-K-06 10 SG-10 K PU/Filter 09:40 10:27 0 47 470 0,4700
taxi + t/o
Aldehydes climb C-EA-ALD-11-K-04 0,3 SG 350 K DNPH 03:20 03:32 0 12 3,6 0,0036
Aldehydes t/o climb C-EA-ALD-11-K-05 0,3 SG 350 K DNPH 03:36 04:17 0 41 12,3 0,0123
complete . .
Aldehydes flight C-EA-ALD-11-L-02 0,3 SG 350 L DNPH 03:20 10:27 0 427 128 0,1281
descent/
Aldehydes landing C-EA-ALD-11-K-06 0,3 SG 350 K DNPH 09:40 10:27 0 47 14,1 0,0141
vOoC blank C-EA-VOC-11-blank_02
taxi + t/o
vOoC climb C-EA-VOC-11-TC-04a 75 0,1 SG 350 | Tenax | Tenax TA 03:20 03:30 0 10 1,0 0,0010
taxi + t/o
vOC climb C-EA-VOC-11-TC-04b 75B 0,1 SG 350 | Tenax | Tenax TA 03:20 03:30 0 10 1,0 0,0010
VOC t/o climb C-EA-VOC-11-TC-05a 76 0,1 SG 350 | Tenax | Tenax TA 03:34 04:17 0 43 4,3 0,0043
VOC t/o climb C-EA-VOC-11-TC-05b 76 B 0,1 SG 350 | Tenax | Tenax TA 03:34 04:17 0 43 4,3 0,0043
descent/
VOC landing C-EA-VOC-11-TC-06a 77 0,1 SG 350 | Tenax | Tenax TA 09:40 10:27 0 47 4,7 0,0047
descent/ . .
vOoC landing C-EA-VOC-11-TC-06b 77B 0,1 SG 350 | Tenax | Tenax TA 09:40 10:27 0 47 4,7 0,0047
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #12 Measurement flight #23 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-TFS Date:

Sampling point Flight deck Sampler:

Aircraft Airbus A321

Registration - uTC uTC

" . . Sample i . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm)] Min] | [Min] Sample volume [L] (m3
Organophosphates taxi F-EA-OPC-12-K-01 10 SG-10 K PU/Filter 07:26 07:39 0 13 130 0,130
Organophosphates | t/o climb F-EA-OPC-12-K-02 10 SG-10 K PU/Filter 07:39 08:18 0 39 390 0,3900
complete ; . .
Organophosphates flight F-EA-OPC-12-L-01 3,5 SG-5100 L PU/Filter 07:26 12:10 0 284 994 0,9940
descent/ .

Organophosphates landing F-EA-OPC-12-K-03 10 SG-10 K PU/Filter 11:41 12:10 0 29 290 0,2900
Aldehydes taxi F-EA-ALD-12-K-01 0,3 SG 350 K DNPH 07:26 07:39 0 13 3,9 0,0039
Aldehydes t/o climb F-EA-ALD-12-K-02 0,3 SG 350 K DNPH 07:39 08:18 0 39 11,7 0,0117
Aldehydes Cogi’g"ﬁte F-EA-ALD-12-L-01 0,3 sG350 | L DNPH 07:26 12:10 o | 284 85 0,0852
Aldehydes d;ig‘fn”g“ F-EA-ALD-12-K-03 0,3 SG350 | K DNPH 11:41 12:10 0 | 29 8,7 0,0087

VOC blank F-EA-VOC-12-blank_01

VOC taxi F-EA-VOC-12-TC-Ola Vi 0,1 SG 350 | Tenax | Tenax TA 07:26 07:39 0 13 1,3 0,0013

vVOC taxi F-EA-VOC-12-TC-01b VIl b 0,1 SG 350 | Tenax | Tenax TA 07:26 07:39 0 13 1,3 0,0013

VOC t/o climb F-EA-VOC-12-TC-02a IX 0,1 SG 350 | Tenax | Tenax TA 07:39 08:18 0 39 3,9 0,0039

vOC t/o climb F-EA-VOC-12-TC-02b IX b 0,1 SG 350 | Tenax | Tenax TA 07:39 08:18 0 39 3,9 0,0039
descent/

VOC landing F-EA-VOC-12-TC-03a Xl 0,1 SG 350 | Tenax | Tenax TA 11:41 12:10 0 29 2,9 0,0029
descent/

vVOC landing F-EA-VOC-12-TC-03b Xl b 0,1 SG 350 | Tenax | Tenax TA 11:41 12:10 0 29 2,9 0,0029
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #12 Measurement flight #23 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-TFS Date:

Sampling point  Cabin Sampler:

Aircraft Airbus A321

Registration - uTC uTcC

. . . Sample i . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] [ms]
Organophosphates taxi C-EA-OPC-12-K-01 10 SG-10 K PU/Filter 07:28 07:39 0 11 110 0,110
Organophosphates| t/o climb C-EA-OPC-12-K-02 10 SG-10 K PU/Filter 07:40 08:20 0 40 400 0,4000
complete : . .
Organophosphates flight C-EA-OPC-12-L-01 3,5 SG-5100 L PU/Filter 07:28 12:09 0 281 984 0,9835
descent/ .

Organophosphates landing C-EA-OPC-12-K-03 10 SG-10 K PU/Filter 11:22 12:09 0 47 470 0,4700
Aldehydes taxi C-EA-ALD-12-K-01 0,3 SG 350 K DNPH 07:28 07:39 0 11 3,3 0,0033
Aldehydes t/o climb C-EA-ALD-12-K-02 0,3 SG 350 K DNPH 07:40 08:20 0 40 12,0 0,0120
Aldehydes Cogﬁgt']fte C-EA-ALD-12-1-01 0,3 SG350 | L DNPH 07:28 12:09 0o | 281 84 0,0843

descent/
Aldehydes landing C-EA-ALD-12-K-03 0,3 SG 350 K DNPH 11:22 12:09 0 47 14,1 0,0141
vOC blank C-EA-VOC-12-blank_01 13
VOC taxi C-EA-VOC-12-TC-0O1a 2 0,1 SG 350 | Tenax | Tenax TA 07:28 07:39 0 11 1,1 0,0011
VOC taxi C-EA-VOC-12-TC-01b 2b 0,1 SG 350 | Tenax | Tenax TA 07:28 07:39 0 11 1,1 0,0011
VOC t/o climb C-EA-VOC-12-TC-02a 3 0,1 SG 350 | Tenax | Tenax TA 07:40 08:20 0 40 4,0 0,0040
voC t/o climb C-EA-VOC-12-TC-02b 3b 0,1 SG 350 | Tenax | Tenax TA 07:40 08:20 0 40 4,0 0,0040
descent/
VOC landing C-EA-VOC-12-TC-03a 5 0,1 SG 350 | Tenax | Tenax TA 11:22 12:09 0 47 4,7 0,0047
descent/
VOC landing C-EA-VOC-12-TC-03b 5b 0,1 SG 350 | Tenax | Tenax TA 11:22 12:09 0 47 4,7 0,0047
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #12 Measurement flight #24 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route TFS-FRA Date:
Sampling point Flight deck Sampler:
Aircraft Airbus A321
Registration - uTtcC utcC
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. Sample Start [hh:mm] | Stop [hh:mm] St.art St,Op Sample volume [L]|Sample volume [m?]
phase [Min] | [Min]
taxi + t/o .
Organophosphates climb F-EA-OPC-12-K-04 10 SG-10 K PU/Filter 13:23 13:35 0 12 120 0,120
Organophosphates | t/o climb F-EA-OPC-12-K-05 10 SG-10 K PU/Filter 13:35 14:11 0 36 360 0,3600
complete . . .
Organophosphates flight F-EA-OPC-12-1-02 3,5 SG-5100 L PU/Filter 13:23 18:08 0 285 998 0,9975
descent/ .
Organophosphates landing F-EA-OPC-12-K-06 10 SG-10 K PU/Filter 17:23 18:08 0 45 450 0,4500
taxi + t/o
Aldehydes climb F-EA-ALD-12-K-04 0,3 SG 350 K DNPH 13:23 13:35 0 12 3,6 0,0036
Aldehydes t/o climb F-EA-ALD-12-K-05 0,3 SG 350 K DNPH 13:35 14:12 0 37 11,1 0,0111
Aldehydes Comgr']?te F-EA-ALD-12-L-02 03 SG350 | L DNPH 13:23 18:08 0 | 285 86 0,0855
Aldehydes d;;igfn'g/ F-EA-ALD-12-K-06 03 SG350 | K DNPH 17:23 18:08 0 | 45 135 0,0135
VOC blank F-EA-VOC-12-blank_02
taxi + t/o
VOC climb F-EA-VOC-12-TF-04a XV 0,1 SG 350 | Tenax | Tenax TA 13:23 13:35 0 12 1,2 0,0012
taxi + t/o
VOC climb F-EA-VOC-12-TF-04b XIV b 0,1 SG 350 | Tenax | Tenax TA 13:23 13:35 0 12 1,2 0,0012
VOC t/o climb F-EA-VOC-12-TF-05a XV 0,1 SG 350 | Tenax | Tenax TA 13:35 14:12 0 37 3,7 0,0037
VOC t/o climb F-EA-VOC-12-TF-05b XV b 0,1 SG 350 | Tenax | Tenax TA 13:35 14:12 0 37 3,7 0,0037
descent/
VOC landing F-EA-VOC-12-TF-06a XVI 0,1 SG 350 | Tenax | Tenax TA 17:22 18:08 0 46 4,6 0,0046
descent/
VOC landing F-EA-VOC-12-TF-06b XVIb 0,1 SG 350 | Tenax | Tenax TA 17:22 18:08 0 46 4,6 0,0046
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #12 Measurement flight #24 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route TFS-FRA Date:
Sampling point  Cabin Sampler:
Aircraft Airbus A321
Registration - uTC uTC
. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks [Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Ming Sample volume [L] [m]
taxi + t/o .
Organophosphates climb C-EA-OPC-12-K-04 10 SG-10 K PU/Filter 13:23 13:34 0 11 110 0,110
Organophosphates | t/o climb C-EA-OPC-12-K-05 10 SG-10 K PU/Filter 13:36 14:16 0 40 400 0,4000
complete - . .
Organophosphates flight C-EA-OPC-12-L-02 3,5 SG-5100 L PU/Filter 13:23 18:07 0 284 994 0,9940
descent/ .
Organophosphates landing C-EA-OPC-12-K-06 10 SG-10 K PU/Filter 17:20 18:07 0 47 470 0,4700
taxi + t/o
Aldehydes climb C-EA-ALD-12-K-04 0,3 SG 350 K DNPH 13:23 13:34 0 11 33 0,0033
Aldehydes t/o climb C-EA-ALD-12-K-05 0,3 SG 350 K DNPH 13:36 14:16 0 40 12,0 0,0120
Aldehydes Cofrlrsgr'ﬁte C-EA-ALD-12-L-02 0,3 SG 350 L DNPH 13:23 18:07 0 | 284 85 0,0852
descent/
Aldehydes landing C-EA-ALD-12-K-06 0,3 SG 350 K DNPH 17:20 18:07 0 a7 14,1 0,0141
vOoC blank C-EA-VOC-12-blank_02 13b
taxi + t/o
vOC climb C-EA-VOC-12-TC-04a 7 0,1 SG 350 | Tenax | Tenax TA 13:23 13:34 0 11 11 0,0011
taxi + t/o
vOC climb C-EA-VOC-12-TC-04b 7b 0,1 SG 350 | Tenax | Tenax TA 13:23 13:34 0 11 11 0,0011
vOC t/o climb C-EA-VOC-12-TC-05a 10 0,1 SG 350 | Tenax | Tenax TA 13:36 14:16 0 40 4,0 0,0040
vVOC t/o climb C-EA-VOC-12-TC-05b 10b 0,1 SG 350 | Tenax | Tenax TA 13:36 14:16 0 40 4,0 0,0040
descent/
VOC landing C-EA-VOC-12-TC-06a 12 0,1 SG 350 | Tenax | Tenax TA 17:20 18:07 0 47 47 0,0047
descent/
voC landing C-EA-VOC-12-TC-06b 12b 0,1 SG 350 | Tenax | Tenax TA 17:20 18:07 0 47 4,7 0,0047
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #13 Measurement flight #25 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-ACE Date:

Sampling point  Flight deck Sampler:

Aircraft Airbus A321

Registration - uTcC uTcC

. . . Sample . . Start Stop
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L]|Sample volume [m3]
Organophosphates taxi F-EA-OPC-13-K-01 10 SG-10 K PU/Filter 09:12 09:28 0 16 160 0,160
Organophosphates| t/o climb F-EA-OPC-13-K-02 10 SG-10 K PU/Filter 09:28 10:08 0 40 400 0,4000
complete ; . .
Organophosphates flight F-EA-OPC-13-L-01 35 SG-5100 L PU/Filter 09:12 13:28 0 256 896 0,8960
descent/ .

Organophosphates landing F-EA-OPC-13-K-03 10 SG-10 K PU/Filter 12:52 13:28 0 36 360 0,3600
Aldehydes taxi F-EA-ALD-13-K-01 0,3 SG 350 K DNPH 09:12 09:28 0 16 4,8 0,0048
Aldehydes t/o climb F-EA-ALD-13-K-02 0,3 SG 350 K DNPH 09:28 10:08 0 40 12,0 0,0120
Aldehydes Comgr'ﬁte F-EA-ALD-13-L-01 0,3 SG350 | L DNPH 09:12 13:28 0 | 256 77 0,0768

descent/
Aldehydes landing F-EA-ALD-13-K-03 0,3 SG 350 K DNPH 09:12 13:28 0 36 10,8 0,0108
vVOoC blank F-EA-VOC-13-blank_01
vOoC taxi F-EA-VOC-13-TC-01a 51 0,1 SG 350 | Tenax | Tenax TA 09:12 09:28 0 16 1,6 0,0016
VOC taxi F-EA-VOC-13-TC-01b 51b 0,1 SG 350 | Tenax | Tenax TA 09:12 09:28 0 16 1,6 0,0016
VOC t/o climb F-EA-VOC-13-TC-02a 52 0,1 SG 350 | Tenax | Tenax TA 09:28 10:08 0 40 4,0 0,0040
VOC t/o climb F-EA-VOC-13-TC-02b 52 b 0,1 SG 350 | Tenax | Tenax TA 09:28 10:08 0 40 4,0 0,0040
descent/
vOC landing F-EA-VOC-13-TC-03a 53 0.1 SG 350 | Tenax | Tenax TA 09:12 13:28 0 36 3,6 0,0036
descent/
vOoC landing F-EA-VOC-13-TC-03b 53 b 0,1 SG 350 | Tenax | Tenax TA 09:12 13:28 0 36 3,6 0,0036
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #13 Measurement flight #25 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-ACE Date:

Sampling point  Cabin Sampler:

Aircraft Airbus A321

Registration - uTC uTC

. . . Sample . X Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] [ Stop [hh:mm] Min] | [Min] Sample volume [L] (m3
. delayed pump : . .
Organophosphates taxi o C-EA-OPC-13-K-01 10 SG-10 K PU/Filter 09:14 09:28 0 14 140 0,140
Organophosphates | t/o climb C-EA-OPC-13-K-02 10 SG-10 K PU/Filter 09:28 10:08 0 40 400 0,4000
complete : . .
Organophosphates flight C-EA-OPC-13-L-01 3,5 SG-5100 L PU/Filter 09:07 13:25 0 258 903 0,9030
descent/ . . .

Organophosphates landing C-EA-OPC-13-K-03 10 SG-10 K PU/Filter 12:50 13:25 0 35 350 0,3500
Aldehydes taxi C-EA-ALD-13-K-01 0,3 SG 350 K DNPH 09:07 09:28 0 21 6,3 0,0063
Aldehydes t/o climb C-EA-ALD-13-K-02 0,3 SG 350 K DNPH 09:28 10:08 0 40 12,0 0,0120
Aldehydes °°a?gr'ﬁte C-EA-ALD-13-L-01 03 sG350 | L DNPH 09:07 13:25 o | 258 77 0,0774

descent/
Aldehydes landing C-EA-ALD-13-K-03 0,3 SG 350 K DNPH 12:50 13:25 0 35 10,5 0,0105
VOC blank C-EA-VOC-13-blank_01
VOC taxi C-EA-VOC-13-TC-0la 61 0,1 SG 350 | Tenax | Tenax TA 09:07 09:28 0 22 2,2 0,0022
voC taxi C-EA-VOC-13-TC-01b 61b 0,1 SG 350 | Tenax | Tenax TA 09:07 09:28 0 22 2,2 0,0022
VOC t/o climb C-EA-VOC-13-TC-02a 62 0,1 SG 350 | Tenax | Tenax TA 09:31 10:09 0 38 3,8 0,0038
VOoC t/o climb C-EA-VOC-13-TC-02b 62 b 0,1 SG 350 | Tenax | Tenax TA 09:31 10:09 0 38 3,8 0,0038
descent/
vVoC landing C-EA-VOC-13-TC-03a 63 0,1 SG 350 | Tenax | Tenax TA 12:50 13:25 0 35 3,5 0,0035
descent/ . .
vOC landing C-EA-VOC-13-TC-03b 63 b 0,1 SG 350 | Tenax | Tenax TA 12:50 13:25 0 35 3,5 0,0035
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #13 Measurement flight #26 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route ACE-FRA Date:
Sampling point  Flight deck Sampler:
Aircraft Airbus A321
Registration - uTC uTC
. . . Sample . . Start Stop
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm)] Min] | Min] Sample volume [L]|Sample volume [m3]
taxi + t/o .
Organophosphates climb F-EA-OPC-13-K-04 10 SG-10 K PU/Filter 15:50 15:58 0 8 80 0,080
Organophosphates | t/o climb F-EA-OPC-13-K-05 10 SG-10 K PU/Filter 15:58 16:52 0 54 540 0,5400
complete . . .
Organophosphates flight F-EA-OPC-13-L-02 3,5 SG-5100 L PU/Filter 15:50 19:58 0 248 868 0,8680
descent/ )
Organophosphates landing F-EA-OPC-13-K-06 10 SG-10 K PU/Filter 19:25 19:58 0 33 330 0,3300
taxi + t/o
Aldehydes climb F-EA-ALD-13-K-04 0,3 SG 350 K DNPH 15:50 15:58 0 8 2,4 0,0024
Aldehydes t/o climb F-EA-ALD-13-K-05 0,3 SG 350 K DNPH 15:58 16:52 0 54 16,2 0,0162
Complete pump failure 30 m
Aldehydes ) beforeendof | F-EA-ALD-13-L-02 0,3 SG 350 L DNPH 15:50 19:28 0 248 74 0,0744
flight measurement
descent/
Aldehydes landing F-EA-ALD-13-K-06 0,3 SG 350 K DNPH 19:25 19:58 0 33 9,9 0,0099
VOC blank F-EA-VOC-13-blank_02
taxi + t/o
VOC climb F-EA-VOC-13-TF-04a 54 0,1 SG 350 | Tenax | Tenax TA 15:50 15:58 0 8 0,8 0,0008
taxi + t/o
VOC climb F-EA-VOC-13-TF-04b 54 b 0,1 SG 350 | Tenax | Tenax TA 15:50 15:58 0 8 0,8 0,0008
vVOC t/o climb F-EA-VOC-13-TF-05a 55 0,1 SG 350 | Tenax | Tenax TA 15:58 16:52 0 54 5,4 0,0054
VOoC t/o climb F-EA-VOC-13-TF-05b 55 b 0,1 SG 350 | Tenax | Tenax TA 15:58 16:52 0 54 5,4 0,0054
descent/
VOC landing F-EA-VOC-13-TF-06a 56 0,1 SG 350 | Tenax | Tenax TA 19:25 19:58 0 33 3,3 0,0033
descent/
VOC landing F-EA-VOC-13-TF-06b 56 b 0,1 SG 350 | Tenax | Tenax TA 19:25 19:58 0 33 3,3 0,0033
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #13 Measurement flight #26 Return flight EASA CAQ Campaign 2015-2016
Project EASA Study
Flight route ACE-FRA Date:
Sampling point ~ Cabin Sampler:
Aircraft Airbus A321
Registration uTtC uTtcC
. . . Sample i i Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min) Sample volume [L] (m3
taxi + t/o .
Organophosphates climb C-EA-OPC-13-K-04 10 SG-10 K PU/Filter 15:42 15:57 0 15 150 0,150
Organophosphates | t/o climb C-EA-OPC-13-K-05 10 SG-10 K PU/Filter 15:59 16:39 0 40 400 0,4000
complete ’ . .
Organophosphates flight C-EA-OPC-13-L-02 3,5 SG-5100 L PU/Filter 15:42 19:58 0 256 896 0,8960
descent/ .
Organophosphates landing C-EA-OPC-13-K-06 10 SG-10 K PUJ/Filter 19:25 19:58 0 33 330 0,3300
taxi + t/o
Aldehydes climb C-EA-ALD-13-K-04 0,3 SG 350 K DNPH 15:42 15:57 0 15 4.5 0,0045
Aldehydes t/o climb C-EA-ALD-13-K-05 0,3 SG 350 K DNPH 15:59 16:39 0 40 12,0 0,0120
complete . .
Aldehydes flight C-EA-ALD-13-L-02 0,3 SG 350 L DNPH 15:42 19:58 0 256 77 0,0768
descent/
Aldehydes landing C-EA-ALD-13-K-06 0,3 SG 350 K DNPH 19:25 19:58 0 33 9,9 0,0099
VOC blank C-EA-VOC-13-blank_02
taxi + t/o
VOC climb C-EA-VOC-13-TC-04a 64 0,1 SG 350 | Tenax | Tenax TA 15:42 15:57 0 15 1,5 0,0015
taxi + t/o
VOC climb C-EA-VOC-13-TC-04b 64 b 0,1 SG 350 | Tenax | Tenax TA 15:42 15:57 0 15 1,5 0,0015
VOC t/o climb C-EA-VOC-13-TC-05a 65 0,1 SG 350 | Tenax | Tenax TA 15:59 16:39 0 40 4,0 0,0040
vOC t/o climb C-EA-VOC-13-TC-05b 65b 0,1 SG 350 | Tenax | Tenax TA 15:59 16:39 0 40 4,0 0,0040
descent/
vOC landing C-EA-VOC-13-TC-06a 66 0,1 SG 350 | Tenax | Tenax TA 19:25 19:58 0 33 3,3 0,0033
descent/
VOC landing C-EA-VOC-13-TC-06b 66 b 0,1 SG 350 | Tenax | Tenax TA 19:25 19:58 0 33 3,3 0,0033
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #14 Measurement flight #27 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-AGA Date:

Sampling point  Flight deck Sampler:

Aircraft Airbus A321

Registration uTC uTC

" . . Sample . i Start | Stop
Parameter Condition Remarks Sample Code Remarks [Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L]|Sample volume [m?]
Organophosphates taxi F-EA-OPC-14-K-01 10 SG-10 K PU/Filter 07:04 07:19 0 15 150 0,150
Organophosphates | t/o climb F-EA-OPC-14-K-02 10 SG-10 K PU/Filter 07:19 08:01 0 42 420 0,4200
complete : . .
Organophosphates flight F-EA-OPC-14-L-01 3,5 SG-5100 L PU/Filter 07:04 10:54 0 230 805 0,8050
descent/ .

Organophosphates landing F-EA-OPC-14-K-03 10 SG-10 K PU/Filter 10:15 10:54 0 39 390 0,3900
Aldehydes taxi F-EA-ALD-14-K-01 0,3 SG 350 K DNPH 07:04 07:19 0 15 4,5 0,0045
Aldehydes t/o climb F-EA-ALD-14-K-02 0,3 SG 350 K DNPH 07:19 08:01 0 42 12,6 0,0126
Aldehydes Cofrlri‘gpr'ﬁte F-EA-ALD-14-L-01 0,3 SG350 | L DNPH 07:04 10:54 o | 230 69 0,0690

descent/
Aldehydes landing F-EA-ALD-14-K-03 0,3 SG 350 K DNPH 10:15 10:54 0 39 11,7 0,0117
vOC blank F-EA-VOC-14-blank_01
vOoC taxi F-EA-VOC-14-TC-0la 79 0,1 SG 350 | Tenax | Tenax TA 07:04 07:19 0 15 15 0,0015
vocC taxi F-EA-VOC-14-TC-01b 79B 0,1 SG 350 | Tenax | Tenax TA 07:04 07:19 0 15 15 0,0015
VOC t/o climb F-EA-VOC-14-TC-02a 80 0,1 SG 350 | Tenax | Tenax TA 07:19 08:01 0 42 4,2 0,0042
VOC t/o climb F-EA-VOC-14-TC-02b 80B 0,1 SG 350 | Tenax | Tenax TA 07:19 08:01 0 42 4,2 0,0042
descent/
vOC landing F-EA-VOC-14-TC-03a 81 0,1 SG 350 | Tenax | Tenax TA 10:15 10:54 0 39 3,9 0,0039
descent/
vOoC landing F-EA-VOC-14-TC-03b 81B 0,1 SG 350 | Tenax | Tenax TA 10:15 10:54 0 39 3,9 0,0039
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #14 Measurement flight #27 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-AGA Date:
Sampling point  Cabin Sampler:
Aircraft Airbus A321
Registration - uTC uTC
. . . Sample X . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min] Sample volume [L] (m3
Organophosphates taxi C-EA-OPC-14-K-01 10 SG-10 K PU/Filter 06:58 07:19 0 21 210 0,210
Organophosphates| t/o climb C-EA-OPC-14-K-02 10 SG-10 K PU/Filter 07:19 07:59 0 40 400 0,4000
complete ! . .
Organophosphates flight C-EA-OPC-14-L-01 3,5 SG-5100 L PU/Filter 06:58 10:54 0 236 826 0,8260
descent/ i
Organophosphates landing C-EA-OPC-14-K-03 10 SG-10 K PU/Filter 10:15 10:54 0 39 390 0,3900
Aldehydes taxi C-EA-ALD-14-K-01 0,3 SG 350 K DNPH 06:58 07:19 0 21 6,3 0,0063
Aldehydes t/o climb C-EA-ALD-14-K-02 0,3 SG 350 K DNPH 07:19 07:59 0 40 12,0 0,0120
complete . .
Aldehydes flight C-EA-ALD-14-L-01 0,3 SG 350 L DNPH 06:58 10:54 0 236 71 0,0708
descent/
Aldehydes landing C-EA-ALD-14-K-03 0,3 SG 350 K DNPH 10:15 10:54 0 39 11,7 0,0117
vOC blank C-EA-VOC-14-blank_01
vOoC taxi C-EA-VOC-14-TC-0la 86 0,1 SG 350 | Tenax | Tenax TA 06:58 07:19 0 21 21 0,0021
vOC taxi C-EA-VOC-14-TC-01b 86 B 0,1 SG 350 | Tenax | Tenax TA 06:58 07:19 0 21 2,1 0,0021
vOC t/o climb C-EA-VOC-14-TC-02a 87 0,1 SG 350 | Tenax | Tenax TA 07:19 07:59 0 40 4,0 0,0040
VOC t/o climb C-EA-VOC-14-TC-02b 87B 0,1 SG 350 | Tenax | Tenax TA 07:19 07:59 0 40 4,0 0,0040
descent/
vOC landing C-EA-VOC-14-TC-03a 88 0,1 SG 350 | Tenax | Tenax TA 10:15 10:54 0 39 3,9 0,0039
descent/
vVOC landing C-EA-VOC-14-TC-03b 88 B 0,1 SG 350 | Tenax | Tenax TA 10:15 10:54 0 39 3,9 0,0039
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #14 Measurement flight #28 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route AGA-FRA Date:
Sampling point  Flight deck Sampler:
Aircraft Airbus A321
Registration uTcC uTcC
. . . Sample X . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] [Min] [Min ] Sample volume [L] (md]
Organophosphates taxi F-EA-OPC-14-K-04 10 SG-10 K PU/Filter 12:34 12:42 0 8 80 0,080
Organophosphates |  t/o climb F-EA-OPC-14-K-05 10 SG-10 K PU/Filter 12:42 13:20 0 38 380 0,3800
complete . . .
Organophosphates flight F-EA-OPC-14-L-02 3,5 SG-5100 L PU/Filter 12:34 16:32 0 238 833 0,8330
descent/ .
Organophosphates landing F-EA-OPC-14-K-06 10 SG-10 K PU/Filter 16:00 16:32 0 32 320 0,3200
Aldehydes taxi F-EA-ALD-14-K-04 0,3 SG 350 K DNPH 12:34 12:42 0 8 2,4 0,0024
. delayed pump . .
Aldehydes t/o climb s F-EA-ALD-14-K-05 0,3 SG 350 K DNPH 12:49 13:20 0 31 9,3 0,0093
complete . .
Aldehydes flight F-EA-ALD-14-L-02 0,3 SG 350 L DNPH 12:34 16:32 0 238 71 0,0714
descent/
Aldehydes landing F-EA-ALD-14-K-06 0,3 SG 350 K DNPH 16:00 16:32 0 32 9,6 0,0096
VOC blank F-EA-VOC-14-blank_02
vVOoC taxi F-EA-VOC-14-TF-04a 82 0,1 SG 350 | Tenax | Tenax TA 12:34 12:42 0 8 0,8 0,0008
vVOoC taxi F-EA-VOC-14-TF-04b 82B 0,1 SG 350 | Tenax | Tenax TA 12:34 12:42 0 8 0,8 0,0008
VOC t/o climb F-EA-VOC-14-TF-05a 83 0,1 SG 350 | Tenax | Tenax TA 12:42 13:20 0 38 3,8 0,0038
VOC t/o climb F-EA-VOC-14-TF-05b 83B 0,1 SG 350 | Tenax | Tenax TA 12:42 13:20 0 38 3,8 0,0038
descent/ . .
VOC landing F-EA-VOC-14-TF-06a 84 0,1 SG 350 | Tenax | Tenax TA 16:00 16:32 0 32 3,2 0,0032
descent/ . .
VOC landing F-EA-VOC-14-TF-06b 84 B 0,1 SG 350 | Tenax | Tenax TA 16:00 16:32 0 32 3,2 0,0032
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #14 Measurement flight #28 EASA CAQ Campaignh 2015-2016 Return flight

Project EASA Study

Flight route AGA-FRA Date:

Sampling point ~ Cabin Sampler:

Aircraft Airbus A321

Registration - uTC uTC

. . . Sample . . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks [Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Ming Sample volume [L] (md]
Organophosphates taxi C-EA-OPC-14-K-04 10 SG-10 K PU/Filter 12:33 12:43 0 10 100 0,100
Organophosphates| t/o climb C-EA-OPC-14-K-05 10 SG-10 K PU/Filter 12:43 13:23 0 40 400 0,4000
complete : . .
Organophosphates flight C-EA-OPC-14-L-02 3,5 SG-5100 L PU/Filter 12:33 16:28 0 235 823 0,8225
descent/ .

Organophosphates landing C-EA-OPC-14-K-06 10 SG-10 K PU/Filter 15:55 16:28 0 33 330 0,3300
Aldehydes taxi C-EA-ALD-14-K-04 0,3 SG 350 K DNPH 12:33 12:43 0 10 3,0 0,0030
Aldehydes t/o climb C-EA-ALD-14-K-05 0,3 SG 350 K DNPH 12:43 13:23 0 40 12,0 0,0120
Aldehydes Colfz‘gr'ste C-EA-ALD-14-L-02 0,3 SG350 | L DNPH 12:33 16:28 0 |23 71 0,0705

descent/
Aldehydes landing C-EA-ALD-14-K-06 0,3 SG 350 K DNPH 15:55 16:28 0 33 9,9 0,0099
VOC blank C-EA-VOC-14-blank_02
vOoC taxi C-EA-VOC-14-TC-04a 89 0,1 SG 350 | Tenax | Tenax TA 12:33 12:43 0 10 1,0 0,0010
VvOC taxi C-EA-VOC-14-TC-04b 89B 0,1 SG 350 | Tenax | Tenax TA 12:33 12:43 0 10 1,0 0,0010
VOC t/o climb C-EA-VOC-14-TC-05a 90 0,1 SG 350 | Tenax | Tenax TA 12:43 13:23 0 40 4,0 0,0040
vOC t/o climb C-EA-VOC-14-TC-05b 90 B 0,1 SG 350 | Tenax | Tenax TA 12:43 13:23 0 40 4,0 0,0040
descent/
vOoC landing C-EA-VOC-14-TC-06a 91 0,1 SG 350 | Tenax | Tenax TA 15:55 16:28 0 33 33 0,0033
descent/
VvOC landing C-EA-VOC-14-TC-06b 91B 0,1 SG 350 | Tenax | Tenax TA 15:55 16:28 0 33 3,3 0,0033
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #15 Measurement flight #29 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-FUE Date:
Sampling point Flight deck Sampler:
Aircraft Airbus A321
Registration - uTC uTC
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. Spirzgf Start [hh:mm] | Stop [hh:mm)] [f/ltianr.[] [f/ltion?] Sample volume [L] Sampl[ren\;]olume
Organophosphates taxi F-EA-OPC-15-K-01 10 SG-10 K PU/Filter 06:55 07:09 0 14 140 0,140
Organophosphates | t/o climb F-EA-OPC-15-K-02 10 SG-10 K PU/Filter 07:09 07:49 0 40 400 0,4000
complete : . .
Organophosphates flight F-EA-OPC-15-L-01 3,5 SG-5100 L PU/Filter 06:56 11:25 0 269 942 0,9415
descent / HEES ' .
Organophosphates ) disconnected (F-EA-OPC-15-K-03 discard sample 10 SG-10 K PU/Filter no sample no sample 0 0 0 0,0000
landing from pump
Aldehydes taxi F-EA-ALD-15-K-01 0,3 SG 350 K DNPH 06:55 07:09 0 14 4,2 0,0042
Aldehydes t/o climb F-EA-ALD-15-K-02 0,3 SG 350 K DNPH 07:09 07:50 0 41 12,3 0,0123
Aldehydes coﬂ:gr']?te F-EA-ALD-15-L-01 0,3 sG350 | L DNPH 06:56 11:25 o | 269 81 0,0807
descent/
Aldehydes landing F-EA-ALD-15-K-03 0,3 SG 350 K DNPH 10:59 11:25 0 26 7,8 0,0078
VOC blank F-EA-VOC-15-blank_01
VOC taxi F-EA-VOC-15-TC-01a 58 0,1 SG 350 | Tenax | Tenax TA 06:55 07:09 0 14 14 0,0014
vOC taxi F-EA-VOC-15-TC-01b 58 B 0,1 SG 350 | Tenax | Tenax TA 06:55 07:09 0 14 14 0,0014
vOoC t/o climb F-EA-VOC-15-TC-02a 59 0,1 SG 350 | Tenax | Tenax TA 07:09 07:50 0 41 4,1 0,0041
vOC t/o climb F-EA-VOC-15-TC-02b 59 B 0,1 SG 350 | Tenax | Tenax TA 07:09 07:50 0 41 4,1 0,0041
descent/
VOC landing F-EA-VOC-15-TC-03a 60 0,1 SG 350 | Tenax | Tenax TA 10:59 11:25 0 26 2,6 0,0026
descent/
VOC landing F-EA-VOC-15-TC-03b 60 B 0,1 SG 350 | Tenax | Tenax TA 10:59 11:25 0 26 2,6 0,0026
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #15 Measurement flight #29 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-FUE Date:

Sampling point  Cabin Sampler:

Aircraft Airbus A321

Registration uTC uTC

. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | ing] Sample volume [L] [
Organophosphates taxi C-EA-OPC-15-K-01 10 SG-10 K PU/Filter 06:55 07:09 0 14 140 0,140
Organophosphates | t/o climb C-EA-OPC-15-K-02 10 SG-10 K PU/Filter 07:09 07:49 0 40 400 0,4000
complete . . .
Organophosphates flight C-EA-OPC-15-L-01 3,5 SG-5100 L PU/Filter 06:55 11:25 0 270 945 0,9450
descent/ .

Organophosphates landing C-EA-OPC-15-K-03 10 SG-10 K PU/Filter 11:02 11:25 0 23 230 0,2300
Aldehydes taxi C-EA-ALD-15-K-01 0,3 SG 350 K DNPH 06:55 07:09 0 14 4,2 0,0042
Aldehydes t/o climb C-EA-ALD-15-K-02 0,3 SG 350 K DNPH 07:09 07:49 0 40 12,0 0,0120
Aldehydes Cofrlrsgr'ﬁte C-EA-ALD-15-L-01 0,3 sG350 | L DNPH 06:55 11:25 o | 270 81 0,0810

descent/
Aldehydes landing C-EA-ALD-15-K-03 0,3 SG 350 K DNPH 11:02 11:25 0 23 6,9 0,0069
vOoC blank C-EA-VOC-15-blank_01
vVOC taxi C-EA-VOC-15-TC-01a 72 0,1 SG 350 | Tenax | Tenax TA 06:55 07:09 0 14 1,4 0,0014
VvVOoC taxi C-EA-VOC-15-TC-01b 72B 0,1 SG 350 | Tenax | Tenax TA 06:55 07:09 0 14 1,4 0,0014
VOC t/o climb C-EA-VOC-15-TC-02a 73 0,1 SG 350 | Tenax | Tenax TA 07:09 07:49 0 40 4,0 0,0040
vOC t/o climb C-EA-VOC-15-TC-02b 73B 0,1 SG 350 | Tenax | Tenax TA 07:09 07:49 0 40 4,0 0,0040
descent/
vOC landing C-EA-VOC-15-TC-03a 74 0,1 SG 350 | Tenax | Tenax TA 11:02 11:25 0 23 2,3 0,0023
descent/
voC landing C-EA-VOC-15-TC-03b 74 B 0,1 SG 350 | Tenax | Tenax TA 11:02 11:25 0 23 2,3 0,0023
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #15 Measurement flight #30 EASA CAQ Campaign 2015-2016 Return flight

Project EASA Study

Flight route FUE-FRA Date:

Sampling point  Flight deck Sampler:

Aircraft Airbus A321

Registration - uTC uTcC

. . . Sample . X Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min] Sample volume [L] [m]
Organophosphates taxi F-EA-OPC-15-K-04 10 SG-10 K PU/Filter 12:55 13:14 0 19 190 0,190
Organophosphates| t/o climb F-EA-OPC-15-K-05 10 SG-10 K PU/Filter 13:14 13:50 0 36 360 0,3600
complete . . .
Organophosphates flight F-EA-OPC-15-L-02 35 SG-5100 L PU/Filter 12:54 17:22 0 268 938 0,9380
descent/ .

Organophosphates landing F-EA-OPC-15-K-06 10 SG-10 K PU/Filter 16:40 17:22 0 42 420 0,4200
Aldehydes taxi F-EA-ALD-15-K-04 0,3 SG 350 K DNPH 12:53 13:14 0 21 6,3 0,0063
Aldehydes t/o climb F-EA-ALD-15-K-05 0,3 SG 350 K DNPH 13:14 13:50 0 36 10,8 0,0108
Aldehydes Cofr:;g'!‘fte F-EA-ALD-15-L-02 0,3 SG350 | L DNPH 12:54 17:22 0 | 268 80 0,0804

descent/
Aldehydes landing F-EA-ALD-15-K-06 0,3 SG 350 K DNPH 16:40 17:22 0 42 12,6 0,0126
VOC blank F-EA-VOC-15-blank_02
VOC taxi F-EA-VOC-15-TF-04a 68 0,1 SG 350 | Tenax | Tenax TA 12:54 13:14 0 20 2,0 0,0020
vOC taxi F-EA-VOC-15-TF-04b 68 B 0,1 SG 350 | Tenax | Tenax TA 12:54 13:14 0 20 2,0 0,0020
vOC t/o climb F-EA-VOC-15-TF-05a 69 0,1 SG 350 | Tenax | Tenax TA 13:14 13:50 0 36 3,6 0,0036
VOC t/o climb F-EA-VOC-15-TF-05b 69 B 0,1 SG 350 | Tenax | Tenax TA 13:14 13:50 0 36 3,6 0,0036
descent/
vOC landing F-EA-VOC-15-TF-06a 70 0,1 SG 350 | Tenax | Tenax TA 16:40 17:22 0 42 4,2 0,0042
descent/
VOC landing F-EA-VOC-15-TF-06b 70B 0,1 SG 350 | Tenax | Tenax TA 16:40 17:22 0 42 4,2 0,0042
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #15 Measurement flight #30 EASA CAQ Campaign 2015-2016 Return flight

Project EASA Study

Flightroute FUE-FRA Date:

Sampling point  Cabin Sampler:

Aircraft Airbus A321

Registration - uTC uTcC

. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min] Sample volume [L] (m3
Organophosphates taxi C-EA-OPC-15-K-04 10 SG-10 K PU/Filter 12:53 13:13 0 20 200 0,200
Organophosphates | t/o climb C-EA-OPC-15-K-05 10 SG-10 K PU/Filter 13:13 14:15 0 62 620 0,6200
complete . . .
Organophosphates flight C-EA-OPC-15-L-02 35 SG-5100 L PU/Filter 12:53 17:20 0 267 935 0,9345
descent/ .

Organophosphates landing C-EA-OPC-15-K-06 10 SG-10 K PU/Filter 16:40 17:20 0 40 400 0,4000
Aldehydes taxi C-EA-ALD-15-K-04 0,3 SG 350 K DNPH 12:53 13:13 0 20 6,0 0,0060
Aldehydes t/o climb C-EA-ALD-15-K-05 0,3 SG 350 K DNPH 13:13 14:15 0 62 18,6 0,0186
Aldehydes Cofrlri‘gr'ste C-EA-ALD-15-L-02 0,3 SG350 | L DNPH 12:53 17:20 0 | 267 80 0,0801

descent/
Aldehydes landing C-EA-ALD-15-K-06 0,3 SG 350 K DNPH 16:40 17:20 0 40 12 0,0120
VOC blank C-EA-VOC-15-blank_02
VOC taxi C-EA-VOC-15-TC-04a 75 0,1 SG 350 | Tenax | Tenax TA 12:53 13:13 0 20 2,0 0,0020
vOC taxi C-EA-VOC-15-TC-04b 75B 0,1 SG 350 | Tenax | Tenax TA 12:53 13:13 0 20 2,0 0,0020
VOC t/o climb C-EA-VOC-15-TC-05a 76 0,1 SG 350 | Tenax | Tenax TA 13:13 14:15 0 62 6,2 0,0062
vOC t/o climb C-EA-VOC-15-TC-05b 76 B 0,1 SG 350 | Tenax | Tenax TA 13:13 14:15 0 62 6,2 0,0062
descent/
VOC landing C-EA-VOC-15-TC-06a 77 0,1 SG 350 | Tenax | Tenax TA 16:40 17:20 0 40 4,0 0,0040
descent/ . .
vOC landing C-EA-VOC-15-TC-06b 778 0,1 SG 350 | Tenax | Tenax TA 16:40 17:20 0 40 4,0 0,0040
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #16 Measurement flight #31 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-AGA Date:

Sampling point Flight deck Sampler:

Aircraft Airbus A321

Registration - uTtcC uTtC

. . . Sample . . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min][ Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (m3
Organophosphates taxi F-EA-OPC-16-K-01 10 SG-10 K PU/Filter 08:03 08:36 0 33 330 0,330
Organophosphates | t/o climb F-EA-OPC-16-K-02 10 SG-10 K PU/Filter 08:36 09:10 0 34 340 0,3400
complete . . .
Organophosphates flight F-EA-OPC-16-L-01 35 SG-5100 L PU/Filter 08:02 12:14 0 252 882 0,8820
descent/ . . .

Organophosphates landing F-EA-OPC-16-K-03 10 SG-10 K PU/Filter 11:30 12:14 0 44 440 0,4400
Aldehydes taxi F-EA-ALD-16-K-01 0,3 SG 350 K DNPH 08:03 08:37 0 34 10,2 0,0102
Aldehydes t/o climb F-EA-ALD-16-K-02 0,3 SG 350 K DNPH 08:37 09:09 0 32 9,6 0,0096
Aldehydes Cozi‘gr';te F-EA-ALD-16-L-01 0,3 SG350 | L DNPH 08:02 12:14 o | 252 76 0,0756

descent/
Aldehydes landing F-EA-ALD-16-K-03 0,3 SG 350 K DNPH 11:30 12:14 0 44 13,2 0,0132
VOC blank F-EA-VOC-16-blank_01
vOC taxi F-EA-VOC-16-TC-0la VIl 0.1 SG 350 | Tenax | Tenax TA 08:03 08:35 0 32 3,2 0,0032
vVOC taxi F-EA-VOC-16-TC-01b VIII b 0,1 SG 350 | Tenax | Tenax TA 08:03 08:35 0 32 3,2 0,0032
VOC t/o climb F-EA-VOC-16-TC-02a IX 0,1 SG 350 | Tenax | Tenax TA 08:35 09:13 0 38 3,8 0,0038
VOC t/o climb F-EA-VOC-16-TC-02b IXb 0,1 SG 350 | Tenax | Tenax TA 08:35 09:13 0 38 38 0,0038
descent/ X .
VOC landing F-EA-VOC-16-TC-03a Xl 0,1 SG 350 | Tenax | Tenax TA 11:30 12:14 0 44 4.4 0,0044
descent/ . .
VOC landing F-EA-VOC-16-TC-03b XI'b 0,1 SG 350 | Tenax | Tenax TA 11:30 12:14 0 44 4,4 0,0044

EASA 2014.C15 CAQ/ 2015.LVP.64 CAQ Il Final Report  Appendix A Sample Volumes Calculation Page 62 of 137



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

Cycle #16 Measurement flight #31 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-AGA Date:

Sampling point ~ Cabin Sampler:

Aircraft Airbus A321

Registration uTtcC uTC

. . . Sample i X Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks [Air flow [L/min]| Pump No. phase Start[hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (m]
Organophosphates taxi C-EA-OPC-16-K-01 10 SG-10 K PUIFilter 08:23 08:39 0 16 160 0,160
Organophosphates |  t/o climb C-EA-OPC-16-K-02 10 SG-10 K PU/Filter 08:40 09:21 0 41 410 0,4100
complete : . .
Organophosphates flight C-EA-OPC-16-L-01 3,5 SG-5100 L PU/Filter 08:23 12:15 0 232 812 0,8120
descent/ .

Organophosphates landing C-EA-OPC-16-K-03 10 SG-10 K PUIFilter 11:30 12:15 0 45 450 0,4500
Aldehydes taxi C-EA-ALD-16-K-01 0,3 SG 350 K DNPH 08:23 08:39 0 16 4,8 0,0048
Aldehydes t/o climb C-EA-ALD-16-K-02 0,3 SG 350 K DNPH 08:40 09:21 0 41 12,3 0,0123

complete . .
Aldehydes flight C-EA-ALD-16-L-01 0,3 SG 350 L DNPH 08:23 12:15 0 232 70 0,0696
descent/
Aldehydes landing C-EA-ALD-16-K-03 0,3 SG 350 K DNPH 11:30 12:15 0 45 135 0,0135
vOC blank C-EA-VOC-16-blank_01
vOC taxi C-EA-VOC-16-TC-01a 2 0,1 SG 350 | Tenax | Tenax TA 08:23 08:39 0 16 1,6 0,0016
vOoC taxi C-EA-VOC-16-TC-01b 2b 01 SG 350 | Tenax | Tenax TA 08:23 08:39 0 16 1,6 0,0016
VOC t/o climb C-EA-VOC-16-TC-02a 3 0,1 SG 350 | Tenax | Tenax TA 08:41 09:22 0 41 4,1 0,0041
vOC t/o climb C-EA-VOC-16-TC-02b 3b 0,1 SG 350 | Tenax | Tenax TA 08:41 09:22 0 41 4,1 0,0041
descent/
vOC landing C-EA-VOC-16-TC-03a 5 0,1 SG 350 | Tenax | Tenax TA 11:30 12:15 0 45 45 0,0045
descent/
vOC landing C-EA-VOC-16-TC-03b 5b 0,1 SG 350 | Tenax | Tenax TA 11:30 12:15 0 45 45 0,0045
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #16 Measurement flight #32 EASA CAQ Campaign 2015-2016 Return flight

Project EASA Study

Flight route AGA-FRA Date:

Sampling point Flight deck Sampler:

Aircraft Airbus A321

Registration - uTC uTC

. . . Sample X . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (3
Organophosphates taxi F-EA-OPC-16-K-04 10 SG-10 K PU/Filter 13:27 13:53 0 26 260 0,260
Organophosphates| t/o climb F-EA-OPC-16-K-05 10 SG-10 K PU/Filter 13:53 14:34 0 41 410 0,4100
complete . . .
Organophosphates flight F-EA-OPC-16-L-02 35 SG-5100 L PU/Filter 13:26 17:48 0 262 917 0,9170
descent/ .

Organophosphates landing F-EA-OPC-16-K-06 10 SG-10 K PU/Filter 17:02 17:47 0 45 450 0,4500
Aldehydes taxi F-EA-ALD-16-K-04 0,3 SG 350 K DNPH 13:27 13:52 0 25 75 0,0075
Aldehydes t/o climb F-EA-ALD-16-K-05 0,3 SG 350 K DNPH 13:52 14:32 0 40 12,0 0,0120
Aldehydes Coﬂ?gr:fte F-EA-ALD-16-L-02 0,3 SG350 | L DNPH 13:26 17:48 o | 262 79 0,0786

descent/
Aldehydes landing F-EA-ALD-16-K-06 0,3 SG 350 K DNPH 17:02 17:46 0 44 13,2 0,0132
VOC blank F-EA-VOC-16-blank_02
vOC taxi F-EA-VOC-16-TF-04a XV 0,1 SG 350 | Tenax | Tenax TA 13:27 13:51 0 24 24 0,0024
vOC taxi F-EA-VOC-16-TF-04b XIV b 0,1 SG 350 | Tenax | Tenax TA 13:27 13:51 0 24 24 0,0024
vOoC t/o climb F-EA-VOC-16-TF-05a XV 0,1 SG 350 | Tenax | Tenax TA 13:51 14:38 0 47 47 0,0047
VOC t/o climb F-EA-VOC-16-TF-05b XV b 0,1 SG 350 | Tenax | Tenax TA 13:51 14:38 0 47 4,7 0,0047
descent/
VOC landing F-EA-VOC-16-TF-06a XVII 0,1 SG 350 | Tenax | Tenax TA 17:02 17:43 0 41 4,1 0,0041
descent/
VOC landing F-EA-VOC-16-TF-06b XVIIl b 0,1 SG 350 | Tenax | Tenax TA 17:02 17:43 0 41 4,1 0,0041
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #16 Measurement flight #32 EASA CAQ Campaign 2015-2016 Return flight

Project EASA Study

Flight route AGA-FRA Date:

Sampling point  Cabin Sampler:

Aircraft Airbus A321

Registration uTC uTC

. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min] Sample volume [L] [m]
Organophosphates taxi C-EA-OPC-16-K-04 10 SG-10 K PU/Filter 13:40 13:51 0 11 110 0,110
Organophosphates| t/o climb C-EA-OPC-16-K-05 10 SG-10 K PU/Filter 13:53 14:33 0 40 400 0,4000
complete ; . .
Organophosphates flight C-EA-OPC-16-L-02 3,5 SG-5100 L PU/Filter 13:40 17:45 0 245 858 0,8575
descent/ .

Organophosphates landing C-EA-OPC-16-K-06 10 SG-10 K PU/Filter 16:58 17:45 0 47 470 0,4700
Aldehydes taxi C-EA-ALD-16-K-04 0,3 SG 350 K DNPH 13:40 13:51 0 11 3,3 0,0033
Aldehydes t/o climb C-EA-ALD-16-K-05 0,3 SG 350 K DNPH 13:53 14:33 0 40 12,0 0,0120
Aldehydes Cofrl?gr']‘:te C-EA-ALD-16-L-02 0,3 SG350 | L DNPH 13:40 17:45 o | 245 74 0,0735

descent/
Aldehydes landing C-EA-ALD-16-K-06 0,3 SG 350 K DNPH 16:58 17:45 0 47 14,1 0,0141
VOoC blank C-EA-VOC-16-blank_02
VOC taxi C-EA-VOC-16-TC-04a 7 0,1 SG 350 | Tenax | Tenax TA 13:40 13:51 0 11 1,1 0,0011
vOC taxi C-EA-VOC-16-TC-04b 7b 0,1 SG 350 | Tenax | Tenax TA 13:40 13:51 0 11 11 0,0011
VOC t/o climb C-EA-VOC-16-TC-05a 10b 0,1 SG 350 | Tenax | Tenax TA 13:53 14:34 0 41 4,1 0,0041
VOC t/o climb C-EA-VOC-16-TC-05b 10 0,1 SG 350 | Tenax | Tenax TA 13:53 14:34 0 41 41 0,0041
descent/
vOC landing C-EA-VOC-16-TC-06a 11 0,1 SG 350 | Tenax | Tenax TA 16:58 17:45 0 a7 4,7 0,0047
descent/
VOC landing C-EA-VOC-16-TC-06b 11b 0,1 SG 350 | Tenax | Tenax TA 16:58 17:45 0 47 4,7 0,0047
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #17 Measurement flight #33 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-HND Date:

Sampling point  Flight deck Sampler:

Aircraft i 47-8

Registration utcC uTC

. . . Sample i X Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm)] Min] | Min] Sample volume [L] [m]
Organophosphates taxi F-EA-OPC-17-K-01 10 SG-10 K PU/Filter 16:42 17:06 0 24 240 0,240
Organophosphates | t/o climb F-EA-OPC-17-K-02 10 SG-10 K PU/Filter 17:07 17:47 0 40 400 0,4000
complete . . .
Organophosphates flight F-EA-OPC-17-L-01 1 SG-5100 L PU/Filter 16:44 04:09 0 685 685 0,6850
descent/ .

Organophosphates landing F-EA-OPC-17-K-03 10 SG-10 K PU/Filter 03:25 04:08 0 43 430 0,4300
Aldehydes taxi F-EA-ALD-17-K-01 0,3 SG 350 K DNPH 16:41 17:06 0 25 7,5 0,0075
Aldehydes t/o climb F-EA-ALD-17-K-02 0,3 SG 350 K DNPH 17:07 17:46 0 39 11,7 0,0117

complete . .
Aldehydes flight F-EA-ALD-17-L-01 0,3 SG 350 L DNPH 16:43 04:09 0 686 206 0,2058
descent/
Aldehydes landing F-EA-ALD-17-K-03 0,3 SG 350 K DNPH 03:25 04:08 0 43 12,9 0,0129
vOC blank F-EA-VOC-17-blank_01
vOC taxi F-EA-VOC-17-TC-0la 812808 0,1 SG 350 | Tenax | Tenax TA 16:42 17:06 0 24 2,4 0,0024
vOC taxi F-EA-VOC-17-TC-01b | SUPELCO 0,1 SG 350 | Tenax | Tenax TA 16:42 17:06 0 24 2,4 0,0024
vOC t/o climb F-EA-VOC-17-TC-02a B23781 0,1 SG 350 | Tenax | Tenax TA 17:07 17:43 0 36 3,6 0,0036
vVOC t/o climb F-EA-VOC-17-TC-02b B10258 0,1 SG 350 | Tenax | Tenax TA 17:07 17:43 0 36 3,6 0,0036
descent/
VOC landing F-EA-VOC-17-TC-03a B12888 0,1 SG 350 | Tenax | Tenax TA 03:26 04:05 0 39 3,9 0,0039
descent/
vVOC landing F-EA-VOC-17-TC-03b B10222 0,1 SG 350 | Tenax | Tenax TA 03:26 04:05 0 39 3,9 0,0039
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #17 Measurement flight #33 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-HND Date:

Sampling point  Cabin Sampler:

Aircraft Boeing 747-8

Registration - uTC uTC

. ; . Sample . X Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min][ Pump No. phase Start [hh:mm] | Stop [hh:mm] ™Min] | Ming Sample volume [L] (m
Organophosphates taxi C-EA-OPC-17-K-01 10 SG-10 K PU/Filter 16:48 17:06 0 18 180 0,180
Organophosphates| t/o climb C-EA-OPC-17-K-02 10 SG-10 K PU/Filter 17:08 17:48 0 40 400 0,4000
complete . . .
Organophosphates flight C-EA-OPC-17-L-01 1 SG-5100 L PU/Filter 16:48 04:05 0 677 677 0,6770
descent/ .

Organophosphates landing C-EA-OPC-17-K-03 10 SG-10 K PU/Filter 03:07 04:05 0 58 580 0,5800
Aldehydes taxi C-EA-ALD-17-K-01 0,3 SG 350 K DNPH 16:48 17:06 0 18 54 0,0054
Aldehydes t/o climb C-EA-ALD-17-K-02 0,3 SG 350 K DNPH 17:08 17:48 0 40 12,0 0,0120

complete . .
Aldehydes flight C-EA-ALD-17-L-01 0,3 SG 350 L DNPH 16:48 04:05 0 677 203 0,2031
descent/
Aldehydes landing C-EA-ALD-17-K-03 0,3 SG 350 K DNPH 03:07 04:05 0 58 17,4 0,0174
VOC blank C-EA-VOC-17-blank_01 |67 +67 B
vOoC taxi C-EA-VOC-17-TC-0la 61 0,1 SG 350 | Tenax | Tenax TA 16:48 17:06 0 18 18 0,0018
vOC taxi C-EA-VOC-17-TC-01b 61B 0,1 SG 350 | Tenax | Tenax TA 16:48 17:06 0 18 1,8 0,0018
VOC t/o climb C-EA-VOC-17-TC-02a 62 0,1 SG 350 | Tenax | Tenax TA 17:08 17:48 0 40 4,0 0,0040
vOC t/o climb C-EA-VOC-17-TC-02b 62 B 0,1 SG 350 | Tenax | Tenax TA 17:08 17:48 0 40 4,0 0,0040
descent/
vOC landing C-EA-VOC-17-TC-03a 63 0,1 SG 350 | Tenax | Tenax TA 03:07 04:05 0 58 58 0,0058
descent/ . .
VOC landing C-EA-VOC-17-TC-03b 63 B 0,1 SG 350 | Tenax | Tenax TA 03:07 04:05 0 58 5,8 0,0058
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #17 Measurement flight #34 EASA CAQ Campaign 2015-2016 Return flight

Project EASA Study

Flight route HND-FRA Date:

Sampling point Flight deck Sampler:

Aircraft Boeing 747-8

Registration - uTC uTC

" . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (3
Organophosphates taxi F-EA-OPC-17-K-04 10 SG-10 K PU/Filter 06:18 06:37 0 19 190 0,190
Organophosphates | t/o climb F-EA-OPC-17-K-05 10 SG-10 K PU/Filter 06:37 07:19 0 42 420 0,4200
complete . . .
Organophosphates flight F-EA-OPC-17-L-02 1 SG-5100 L PU/Filter 06:19 18:02 0 703 703 0,7030
descent/ .

Organophosphates landing F-EA-OPC-17-K-06 10 SG-10 K PU/Filter 17:24 17:59 0 35 350 0,3500
Aldehydes taxi F-EA-ALD-17-K-04 0,3 SG 350 K DNPH 06:18 06:37 0 19 57 0,0057
Aldehydes t/o climb F-EA-ALD-17-K-05 0,3 SG 350 K DNPH 06:37 07:19 0 42 12,6 0,0126

complete . .
Aldehydes flight F-EA-ALD-17-L-02 0,3 SG 350 L DNPH 06:19 18:02 0 703 211 0,2109
descent/
Aldehydes landing F-EA-ALD-17-K-06 0,3 SG 350 K DNPH 17:24 17:59 0 35 10,5 0,0105
vVOC blank F-EA-VOC-17-blank_02
vOoC taxi F-EA-VOC-17-TF-04a 54 0,1 SG 350 | Tenax | Tenax TA 06:17 06:36 0 19 1,9 0,0019
vOoC taxi F-EA-VOC-17-TF-04b 54 B 0,1 SG 350 | Tenax | Tenax TA 06:17 06:36 0 19 1,9 0,0019
vOoC t/o climb F-EA-VOC-17-TF-05a 55 0,1 SG 350 | Tenax | Tenax TA 06:36 07:19 0 43 43 0,0043
vOoC t/o climb F-EA-VOC-17-TF-05b 55B 0,1 SG 350 | Tenax | Tenax TA 06:36 07:19 0 43 43 0,0043
descent/
voC landing F-EA-VOC-17-TF-06a 56 0,1 SG 350 | Tenax | Tenax TA 17:23 17:59 0 36 3,6 0,0036
descent/
VOC landing F-EA-VOC-17-TF-06b 56 B 0,1 SG 350 | Tenax | Tenax TA 17:23 17:59 0 36 3,6 0,0036
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #17 Measurement flight #34 EASA CAQ Campaign 2015-2016 Return flight

Project EASA Study

Flight route HND-FRA Date:

Sampling point ~ Cabin Sampler:

Aircraft Boeing 747-8

Registration uTtcC uTtcC

. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min] Sample volume [L] (m3
Organophosphates taxi C-EA-OPC-17-K-04 10 SG-10 K PU/Filter 06:23 06:35 0 12 120 0,120
Organophosphates| t/o climb C-EA-OPC-17-K-05 10 SG-10 K PU/Filter 06:36 07:20 0 44 440 0,4400
complete : . .
Organophosphates flight C-EA-OPC-17-L-02 1 SG-5100 L PU/Filter 06:24 17:53 0 689 689 0,6890
descent/ . . .

Organophosphates landing C-EA-OPC-17-K-06 10 SG-10 K PU/Filter 17:05 17:50 0 45 450 0,4500
Aldehydes taxi C-EA-ALD-17-K-04 0,3 SG 350 K DNPH 06:23 06:35 0 12 3,6 0,0036
Aldehydes t/o climb C-EA-ALD-17-K-05 0,3 SG 350 K DNPH 06:36 07:20 0 44 13,2 0,0132
Aldehydes CO;Egr'ﬁte C-EA-ALD-17-L-02 0,3 SG350 | L DNPH 06:24 17:53 o | es9 207 0,2067

descent/
Aldehydes landing C-EA-ALD-17-K-06 0,3 SG 350 K DNPH 17:05 17:52 0 47 14,1 0,0141
vOoC blank C-EA-VOC-17-blank_02
VOC taxi C-EA-VOC-17-TC-04a 64 0,1 SG 350 | Tenax | Tenax TA 06:25 06:36 0 11 11 0,0011
VOC taxi C-EA-VOC-17-TC-04b 64 B 0,1 SG 350 | Tenax | Tenax TA 06:25 06:36 0 11 1,1 0,0011
VOC t/o climb C-EA-VOC-17-TC-05a 65 0,1 SG 350 | Tenax | Tenax TA 06:37 07:21 0 44 4,4 0,0044
VOC t/o climb C-EA-VOC-17-TC-05b 65B 0,1 SG 350 | Tenax | Tenax TA 06:37 07:21 0 44 4.4 0,0044
descent/ . .
vOC landing C-EA-VOC-17-TC-06a 66 0,1 SG 350 | Tenax | Tenax TA 17:11 17:48 0 37 3,7 0,0037
descent/ . .
vOoC landing C-EA-VOC-17-TC-06b 66 B 0,1 SG 350 | Tenax | Tenax TA 17:11 17:48 0 37 37 0,0037
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #18 Measurement flight #35 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-HEL Date:

Sampling point Flight deck Sampler:

Aircraft Airbus A320

Registration uTC uTC

. . . Sample i . Start Stop
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min] Sample volume [L]|Sample volume [m?]
Organophosphates taxi F-EA-OPC-18-K-01 10 SG-10 K PU/Filter 09:06 09:16 0 10 100 0,100
Organophosphates | t/o climb F-EA-OPC-18-K-02 10 SG-10 K PU/Filter 09:16 09:51 0 35 350 0,3500
complete : . .
Organophosphates flight F-EA-OPC-18-L-01 3,5 SG-5100 L PU/Filter 09:03 11:48 0 165 578 0,5775
descent/ .

Organophosphates landing F-EA-OPC-18-K-03 10 SG-10 K PU/Filter 11:06 11:45 0 39 390 0,3900
Aldehydes taxi F-EA-ALD-18-K-01 0,3 SG 350 K DNPH 09:05 09:16 0 11 3,3 0,0033
Aldehydes t/o climb F-EA-ALD-18-K-02 0,3 SG 350 K DNPH 09:16 09:50 0 34 10,2 0,0102
Aldehydes Comgr'ﬁte F-EA-ALD-18-L-01 0,3 SG350 | L DNPH 09:03 11:49 o | 166 50 0,0498

descent/
Aldehydes landing F-EA-ALD-18-K-03 0,3 SG 350 K DNPH 11:.07 11:45 0 38 11,4 0,0114
vOoC blank F-EA-VOC-18-blank_01
vOoC taxi F-EA-VOC-18-TC-01a B13473 0,1 SG 350 |Tenax | Tenax TA 09:06 09:15 0 9 0,9 0,0009
vOoC taxi F-EA-VOC-18-TC-01b B13324 0,1 SG 350 |Tenax | Tenax TA 09:06 09:15 0 9 0,9 0,0009
vOC t/o climb F-EA-VOC-18-TC-02a B13451 0,1 SG 350 | Tenax| Tenax TA 09:16 09:47 0 31 31 0,0031
VvOC t/o climb F-EA-VOC-18-TC-02b B13336 0,1 SG 350 |Tenax| Tenax TA 09:16 09:47 0 31 31 0,0031
descent/
VOC landing F-EA-VOC-18-TC-03a B13420 0,1 SG 350 | Tenax | Tenax TA 11:10 11:44 0 34 34 0,0034
descent/
vOoC landing F-EA-VOC-18-TC-03b B13340 0,1 SG 350 |Tenax | Tenax TA 11:10 11:44 0 34 34 0,0034
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #18 Measurement flight #35 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-HEL Date:

Sampling point Cabin Sampler:

Aircraft Airbus A320

Registration - uTC uTC

Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. Spahr’r;g‘lae Start [hh:mm] | Stop [hh:mm] [?Al;rll] [?/I[i?f] Sample volume [L] Sampl[?n\;]mume
Organophosphates taxi C-EA-OPC-18-K-01 10 SG-10 K PU/Filter 09:08 09:18 0 10 100 0,100
Organophosphates | t/o climb C-EA-OPC-18-K-02 10 SG-10 K PU/Filter 09:19 09:59 0 40 400 0,4000

complete : . .
Organophosphates flight C-EA-OPC-18-L-01 35 SG-5100 L PU/Filter 09:08 11:42 0 154 539 0,5390
descent/ .

Organophosphates landing C-EA-OPC-18-K-03 10 SG-10 K PU/Filter 11:05 11:42 0 37 370 0,3700
Aldehydes taxi C-EA-ALD-18-K-01 0,3 SG 350 K DNPH 09:08 09:18 0 10 3,0 0,0030
Aldehydes t/o climb C-EA-ALD-18-K-02 0,3 SG 350 K DNPH 09:19 09:59 0 40 12,0 0,0120

complete . .
Aldehydes flight C-EA-ALD-18-L-01 0,3 SG 350 L DNPH 09:08 11:42 0 154 46 0,0462
descent/
Aldehydes landing C-EA-ALD-18-K-03 0,3 SG 350 K DNPH 11:05 11:42 0 37 11,1 0,0111
vOoC blank C-EA-VOC-18-blank_01 92
vOC taxi C-EA-VOC-18-TC-0la 86 0,1 SG 350 | Tenax | Tenax TA 09:08 09:18 0 10 1,0 0,0010
vOC taxi C-EA-VOC-18-TC-01b 86 b 0,1 SG 350 | Tenax | Tenax TA 09:08 09:18 0 10 1,0 0,0010
VOC t/o climb C-EA-VOC-18-TC-02a 87 0,1 SG 350 | Tenax | Tenax TA 09:19 09:59 0 40 4,0 0,0040
vOC t/o climb C-EA-VOC-18-TC-02b 87b 0,1 SG 350 | Tenax | Tenax TA 09:19 09:59 0 40 4,0 0,0040
descent/
vOC landing C-EA-VOC-18-TC-03a 88 0,1 SG 350 | Tenax | Tenax TA 11:05 11:42 0 37 3,7 0,0037
descent/ . .
vOC landing C-EA-VOC-18-TC-03b 88b 0,1 SG 350 | Tenax | Tenax TA 11:05 11:42 0 37 3,7 0,0037
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #18 Measurement flight #36 EASA CAQ Campaign 2015-2016 Return flight

Project EASA Study

Flight route HEL-FRA Date:

Sampling point  Flight deck Sampler:

Aircraft Airbus A320

Registration uTcC uTtc

. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (M3
Organophosphates taxi F-EA-OPC-18-K-04 10 SG-10 K PU/Filter 12:15 12:31 0 16 160 0,160
Organophosphates| t/o climb F-EA-OPC-18-K-05 10 SG-10 K PU/Filter 12:30 12:59 0 29 290 0,2900
complete . . .
Organophosphates flight F-EA-OPC-18-L-02 3,5 SG-5100 L PU/Filter 12:07 14:46 0 159 557 0,5565
descent/ .

Organophosphates landing F-EA-OPC-18-K-06 10 SG-10 K PU/Filter 14:01 14:43 0 42 420 0,4200
Aldehydes taxi F-EA-ALD-18-K-04 0,3 SG 350 K DNPH 12:15 12:31 0 16 4,8 0,0048
Aldehydes t/o climb | nosampling |F-EA-ALD-18-K-05 ”::‘:;;"1” 0,3 SG350 | K DNPH | nosample | nosample 0 0 0,0 0,0000
Aldehydes Cofqi’gr':te F-EA-ALD-18-L-02 03 SG350 | L DNPH 12:08 14:46 0 | 158 47 0,0474

descent/
Aldehydes landing F-EA-ALD-18-K-06 0,3 SG 350 K DNPH 14:01 14:42 0 41 12,3 0,0123
voC blank F-EA-VOC-18-blank_02
VOC taxi F-EA-VOC-18-TF-04a B13486 0,1 SG 350 | Tenax | Tenax TA 12:16 12:30 0 14 14 0,0014
VOC taxi F-EA-VOC-18-TF-04b B13338 0,1 SG 350 | Tenax | Tenax TA 12:16 12:30 0 14 14 0,0014
vocC t/o climb F-EA-VOC-18-TF-05a B13372 0,1 SG 350 | Tenax | Tenax TA 12:30 13:00 0 30 3,0 0,0030
voC t/o climb F-EA-VOC-18-TF-05b B13358 0,1 SG 350 | Tenax | Tenax TA 12:30 13:00 0 30 3,0 0,0030
descent/
VOC landing F-EA-VOC-18-TF-06a B13441 0,1 SG 350 | Tenax | Tenax TA 14:05 14:36 0 31 3,1 0,0031
descent/
vocC landing F-EA-VOC-18-TF-06b B13462 0,1 SG 350 | Tenax | Tenax TA 14:05 14:36 0 31 31 0,0031
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #18 Measurement flight #36 EASA CAQ Campaign 2015-2016 Return flight

Project EASA Study

Flight route HEL-FRA Date:

Sampling point  Cabin Sampler:

Aircraft Airbus A320

Registration - uTC uTC

. . . Sample . . Start | Stop
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min] Sample volume [L]|Sample volume [m3]
Organophosphates taxi C-EA-OPC-18-K-04 10 SG-10 K PU/Filter 12:21 12:31 0 10 100 0,100
Organophosphates| t/o climb C-EA-OPC-18-K-05 10 SG-10 K PU/Filter 12:32 13:12 0 40 400 0,4000
complete . . .

Organophosphates flight C-EA-OPC-18-L-02 35 SG-5100 L PU/Filter 12:21 14:44 0 143 501 0,5005

descent/ )

Organophosphates landing C-EA-OPC-18-K-06 10 SG-10 K PU/Filter 13:59 14:44 0 45 450 0,4500
Aldehydes taxi C-EA-ALD-18-K-04 0,3 SG 350 K DNPH 12:21 12:31 0 10 3,0 0,0030
Aldehydes t/o climb C-EA-ALD-18-K-05 0,3 SG 350 K DNPH 12:32 13:12 0 40 12,0 0,0120

complete . .
Aldehydes flight C-EA-ALD-18-L-02 0,3 SG 350 L DNPH 12:21 14:44 0 143 43 0,0429
descent/
Aldehydes landing C-EA-ALD-18-K-06 0,3 SG 350 K DNPH 13:59 14:44 0 45 13,5 0,0135
vVOC blank C-EA-VOC-18-blank_02 92b
VOC taxi C-EA-VOC-18-TC-04a 89 0,1 SG 350 | Tenax | Tenax TA 12:21 12:31 0 10 1,0 0,0010
VOC taxi C-EA-VOC-18-TC-04b 89 b 0,1 SG 350 | Tenax | Tenax TA 12:21 12:31 0 10 1,0 0,0010
vVOC t/o climb C-EA-VOC-18-TC-05a 90 0,1 SG 350 | Tenax | Tenax TA 12:32 13:12 0 40 4,0 0,0040
VOC t/o climb C-EA-VOC-18-TC-05b 90 b 0,1 SG 350 | Tenax | Tenax TA 12:32 13:12 0 40 4,0 0,0040
descent/
VOC landing C-EA-VOC-18-TC-06a 91 0,1 SG 350 | Tenax | Tenax TA 13:59 14:44 0 45 4,5 0,0045
descent/
VOC landing C-EA-VOC-18-TC-06b 91b 0,1 SG 350 | Tenax | Tenax TA 13:59 14:44 0 45 4,5 0,0045
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #19 Measurement flight #37 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-JFK Date:

Sampling point Flight deck Sampler:

Aircraft Airbus A340-600

Registration - uTC uTC

" . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (M3
Organophosphates taxi F-EA-OPC-19--K-01 10 SG-10 K PU/Filter 16:25 16:40 0 15 150 0,150
Organophosphates | t/o climb F-EA-OPC-19--K-02 10 SG-10 K PU/Filter 16:41 17:16 0 35 350 0,3500
complete . . .
Organophosphates flight F-EA-OPC-19--L-01 1 SG-5100 L PU/Filter 16:14 01:00 0 526 526 0,5260
descent/ .

Organophosphates landing F-EA-OPC-19--K-03 10 SG-10 K PU/Filter 00:16 00:55 0 39 390 0,3900
Aldehydes taxi F-EA-ALD-19--K-01 0,3 SG 350 K DNPH 16:25 16:40 0 15 4.5 0,0045
Aldehydes t/o climb F-EA-ALD-19--K-02 0,3 SG 350 K DNPH 16:41 17:16 0 35 10,5 0,0105

complete . .
Aldehydes flight F-EA-ALD-19--L-01 0,3 SG 350 L DNPH 16:14 01:00 0 526 157,8 0,1578
descent/
Aldehydes landing F-EA-ALD-19--K-03 0,3 SG 350 K DNPH 00:16 00:55 0 39 11,7 0,0117
vOoC blank F-EA-VOC-19-blank_01
vOoC taxi F-EA-VOC-19--TC-01a 58 0,1 SG 350 | Tenax | Tenax TA 16:15 16:40 0 25 25 0,0025
VOC taxi F-EA-VOC-19--TC-01b 58 B 0,1 SG 350 | Tenax | Tenax TA 16:15 16:40 0 25 2,5 0,0025
vVOC t/o climb F-EA-VOC-19--TC-02a 59 0,1 SG 350 | Tenax | Tenax TA 16:42 17:15 0 33 3,3 0,0033
vOC t/o climb F-EA-VOC-19--TC-02b 59 B 0,1 SG 350 | Tenax | Tenax TA 16:42 17:15 0 33 3,3 0,0033
descent/
vOC landing F-EA-VOC-19--TC-03a 60 0,1 SG 350 | Tenax | Tenax TA 00:20 00:53 0 33 33 0,0033
descent/
vOoC landing F-EA-VOC-19--TC-03b 60 B 0,1 SG 350 | Tenax | Tenax TA 00:20 00:53 0 33 33 0,0033
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #19 Measurement flight #37 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-JFK Date:

Sampling point  Cabin Sampler:

Aircraft Airbus A340-600

Registration - UTC UTC

. . . Sample . . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Ming Sample volume [L] (3
Organophosphates taxi C-EA-OPC-19--K-01 10 SG-10 K PU/Filter 16:16 16:43 0 27 270 0,270
Organophosphates| t/o climb C-EA-OPC-19--K-02 10 SG-10 K PU/Filter 16:45 17:25 0 40 400 0,4000
complete : . .
Organophosphates flight C-EA-OPC-19--L-01 1 SG-5100 L PU/Filter 16:16 00:55 0 519 519 0,5190
descent/ .

Organophosphates landing C-EA-OPC-19--K-03 10 SG-10 K PU/Filter 00:03 00:55 0 52 520 0,5200
Aldehydes taxi C-EA-ALD-19--K-01 0,3 SG 350 K DNPH 16:16 16:43 0 27 8,1 0,0081
Aldehydes t/o climb C-EA-ALD-19--K-02 0,3 SG 350 K DNPH 16:45 17:25 0 40 12,0 0,0120

complete . .
Aldehydes flight C-EA-ALD-19--L-01 0,3 SG 350 L DNPH 16:16 00:55 0 519 156 0,1557
descent/
Aldehydes landing C-EA-ALD-19--K-03 0,3 SG 350 K DNPH 00:03 00:55 0 52 15,6 0,0156
VOC blank C-EA-VOC-19-blank_01
VOC taxi C-EA-VOC-19--TC-01a 72 0,1 SG 350 | Tenax | Tenax TA 16:16 16:43 0 27 2,7 0,0027
VOC taxi C-EA-VOC-19--TC-01b 72B 0,1 SG 350 | Tenax | Tenax TA 16:16 16:43 0 27 2,7 0,0027
VOC t/o climb C-EA-VOC-19--TC-02a 73 0,1 SG 350 | Tenax | Tenax TA 16:45 17:25 0 40 4,0 0,0040
VOC t/o climb C-EA-VOC-19--TC-02b 73B 0,1 SG 350 | Tenax | Tenax TA 16:45 17:25 0 40 4,0 0,0040
descent/
vOC landing C-EA-VOC-19--TC-03a 74 0,1 SG 350 | Tenax | Tenax TA 00:03 00:55 0 52 52 0,0052
descent/
VOC landing C-EA-VOC-19--TC-03b 74 B 0,1 SG 350 | Tenax | Tenax TA 00:03 00:55 0 52 52 0,0052
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #19 Measurement flight #38 EASA CAQ Campaign 2015-2016 Return flight

Project EASA Study

Flight route JFK-FRA Date:

Sampling point Flight deck Sampler:

Aircraft Airbus A340-600

Registration - uTtC uTtC

. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks [Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min] Sample volume [L] (M3
Organophosphates taxi F-EA-OPC-19--K-04 10 SG-10 K PU/Filter 03:13 03:35 0 22 220 0,220
Organophosphates | t/o climb F-EA-OPC-19--K-05 10 SG-10 K PU/Filter 03:35 04:17 0 42 420 0,4200
complete . . .
Organophosphates flight F-EA-OPC-19--L-02 1 SG-5100 L PU/Filter 03:13 10:55 0 462 462 0,4620
descent/ .

Organophosphates landing F-EA-OPC-19--K-06 10 SG-10 K PU/Filter 10:02 10:54 0 52 520 0,5200
Aldehydes taxi F-EA-ALD-19--K-04 0,3 SG 350 K DNPH 03:13 03:36 0 23 6,9 0,0069
Aldehydes t/o climb F-EA-ALD-19--K-05 0,3 SG 350 K DNPH 03:36 04:17 0 41 12,3 0,0123
Aldehydes Comg:]fte F-EA-ALD-19--L-02 0,3 SG350 | L DNPH 03:13 10:55 o | 462 139 0,1386

descent/
Aldehydes landing F-EA-ALD-19--K-06 0,3 SG 350 K DNPH 10:01 10:54 0 53 15,9 0,0159
VvOC blank F-EA-VOC-19-blank_02
VOC taxi F-EA-VOC-19--TF-04a 68 0,1 SG 350 | Tenax | Tenax TA 03:16 03:35 0 19 1,9 0,0019
VOC taxi F-EA-VOC-19--TF-04b 68 B 0,1 SG 350 | Tenax | Tenax TA 03:16 03:35 0 19 1,9 0,0019
vOoC t/o climb F-EA-VOC-19--TF-05a 69 0,1 SG 350 | Tenax | Tenax TA 03:35 04:16 0 41 41 0,0041
VOC t/o climb F-EA-VOC-19--TF-05b 69 B 0,1 SG 350 | Tenax | Tenax TA 03:35 04:16 0 41 4,1 0,0041
descent/
VOC landing F-EA-VOC-19--TF-06a 70 0,1 SG 350 | Tenax | Tenax TA 10:01 10:41 0 40 4,0 0,0040
descent/
vOoC landing F-EA-VOC-19--TF-06b 70B 0,1 SG 350 | Tenax | Tenax TA 10:01 10:41 0 40 4,0 0,0040
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #19 Measurement flight #38 EASA CAQ Campaign 2015-2016 Return flight

Project EASA Study

Flight route JFK-FRA Date:

Sampling point  Cabin Sampler:

Aircraft Airbus A340-600

Registration - uTC uTC

" . . Sample . . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (m]
Organophosphates taxi C-EA-OPC-19--K-04 10 SG-10 K PU/Filter 03:11 03:36 0 25 250 0,250
Organophosphates | t/o climb C-EA-OPC-19--K-05 10 SG-10 K PU/Filter 03:37 04:16 0 39 390 0,3900
complete . . .
Organophosphates flight C-EA-OPC-19--L-02 1 SG-5100 L PU/Filter 03:12 10:54 0 462 462 0,4620
descent/ .

Organophosphates landing C-EA-OPC-19--K-06 10 SG-10 K PU/Filter 09:55 10:53 0 58 580 0,5800
Aldehydes taxi C-EA-ALD-19--K-04 0,3 SG 350 K DNPH 03:11 03:36 0 25 7,5 0,0075
Aldehydes t/o climb C-EA-ALD-19--K-05 0,3 SG 350 K DNPH 03:37 04:16 0 39 11,7 0,0117

complete . .
Aldehydes flight C-EA-ALD-19--L-02 0,3 SG 350 L DNPH 03:12 10:54 0 462 139 0,1386
descent/
Aldehydes landing C-EA-ALD-19--K-06 0,3 SG 350 K DNPH 09:55 10:53 0 58 17,4 0,0174
vVOC blank C-EA-VOC-19-blank_02
VOC taxi C-EA-VOC-19--TC-04a 75 0,1 SG 350 | Tenax| Tenax TA 03:11 03:36 0 25 25 0,0025
vOC taxi C-EA-VOC-19--TC-04b 75B 0,1 SG 350 | Tenax| Tenax TA 03:11 03:36 0 25 25 0,0025
VOC t/o climb C-EA-VOC-19--TC-05a 76 0,1 SG 350 | Tenax| Tenax TA 03:36 04:16 0 40 4,0 0,0040
VOC t/o climb C-EA-VOC-19--TC-05b 76 B 0,1 SG 350 | Tenax| Tenax TA 03:36 04:16 0 40 4,0 0,0040
descent/
vOC landing C-EA-VOC-19--TC-06a 77 0,1 SG 350 | Tenax| Tenax TA 09:55 10:53 0 58 58 0,0058
descent/ . .
vOC landing C-EA-VOC-19--TC-06b 778B 0,1 SG 350 | Tenax| Tenax TA 09:55 10:53 0 58 5,8 0,0058
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #19a Measurement flight #37a EASA CAQ Campaign 2015-2016 Additional Measurement after "smell event"

Project EASA Study

Flight route Test Flight Date:

. . . No VOC samples
Sampling point Flight deck Sampler: available for this flight.
Aircraft Boeing 757-300
Registration - uTC uTC

. . . Sample . . Start | Stop
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L]|Sample volume [m?]
Organophosphates taxi OPC-F-K1 10 SG-10 K PU/Filter 08:53 09:16 0 23 230 0,230
Organophosphates| t/o climb OPC-F-K2 10 SG-10 K PU/Filter 09:17 09:30 0 13 130 0,1300
complete . . .
Organophosphates flight OPC-F-L 35 SG-5100 L PU/Filter 08:54 10:48 0 114 399 0,3990
Organophosphates | cruise flight OPC-F-K3 10 SG-10 K PU/Filter 09:32 10:19 0 47 470 0,4700
descent/ .

Organophosphates landing OPC-F-K4 10 SG-10 K PU/Filter 10:21 10:48 0 27 270 0,2700
Aldehydes taxi ALD-F-K1 0,3 SG 350 K DNPH 08:53 09:16 0 23 6,9 0,0069
Aldehydes t/o climb ALD-F-K2 0,3 SG 350 K DNPH 09:17 09:30 0 13 3,9 0,0039
Aldehydes Comgk'ste ALD-F-L 03 SG350 | L DNPH 08:54 10:48 0 | 114 34,2 0,0342
Aldehydes cruise flight ALD-F-K3 0,3 SG 350 K DNPH 09:31 10:19 0 48 14,4 0,0144
Aldehydes d;ig?ﬂ”;/ ALD-F-K4 0,3 SG350 | K DNPH 10:19 10:48 o | 29 8,7 0,0087
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #19a Measurement flight #37a EASA CAQ Campaign 2015-2016 Additional Measurement after "smell event"

Project EASA Study

Flight route Test Flight Date:

] ) . No VOC samples
Sampling point  Cabin Sampler: available for this flight.
Aircraft Boeing 757-300
Registration - uTcC uTC

- . . Sample X X Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] [ Stop [hh:mm] Min] | Min] Sample volume [L] (me]
Organophosphates taxi OPC-C-K1 10 SG-10 K PU/Filter 08:51 09:19 0 28 280 0,280
Organophosphates | t/o climb OPC-C-K2 10 SG-10 K PU/Filter 09:19 09:30 0 11 110 0,1100
complete : . .
Organophosphates flight OPC-C-L 3,5 SG-5100| L PU/Filter 08:51 10:45 0 114 399 0,3990
Organophosphates | cruise flight OPC-C-K3 10 SG-10 K PU/Filter 09:30 10:17 0 47 470 0,4700
descent/ .

Organophosphates landing OPC-C-K4 10 SG-10 K PU/Filter 10:17 10:45 0 28 280 0,2800
Aldehydes taxi ALD-C-K1 0,3 SG 350 K DNPH 08:51 09:19 0 28 8,4 0,0084
Aldehydes t/o climb ALD-C-K2 0,3 SG 350 K DNPH 09:19 09:30 0 11 3,3 0,0033
Aldehydes Coa'i’gr'ﬁte ALD-C-L 0,3 SG350 | L DNPH 08:51 10:45 0o | 114 34,2 0,0342
Aldehydes cruise flight ALD-C-K3 0,3 SG 350 K DNPH 09:30 10:17 0 47 14,1 0,0141
Aldehydes dl‘:]fj?nnsl ALD-C-K4 0,3 SG350 | K DNPH 10:17 10:45 o | 28 8,4 0,0084
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #20 Measurement flight #39 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-MLE Date:
Sampling point Flight deck Sampler:
Aircraft i -300
Registration uTC uTC
. . . Sample i . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | (Min] Sample volume [L] (m]
Organophosphates taxi F-EA-OPC-20-K-01 3,5 (53(|)I|0ag K PU/Filter 19:37 21:12 0 95 333 0,333
Organophosphates t/o climb de-icing |F-EA-OPC-20-K-02 35 (533?3 K PU/Filter 21:12 22:34 0 82 287 0,2870
complete : . .
Organophosphates flight F-EA-OPC-20-L-01 1 SG-5100 L PU/Filter 19:34 07:04 0 690 690 0,6900
Organophosphates| 9€scent/ F-EA-OPC-20-K-03 35 Gilian K PUJFilter 06:22 07:04 0 | 42 147 0,1470
landing 5000
Aldehydes taxi F-EA-ALD-20-K-01 sample lost 0,3 SG 350 K DNPH no sample no sample 0 0 0,0 0,0000
Aldehydes t/o climb de-icing |F-EA-ALD-20-K-02 pump failure 0,3 SG 350 K DNPH no sample no sample 0 0 0,0 0,0000
complete . .
Aldehydes flight F-EA-ALD-20-L-01 0,3 SG 350 L DNPH 19:35 07:05 0 690 207 0,2070
descent/
Aldehydes landing F-EA-ALD-20-K-03 0,3 SG 350 K DNPH 06:21 07:03 0 42 12,6 0,0126
VOC blank F-EA-VOC-20-blank_01
VOC taxi F-EA-VOC-20-TC-0la VI 0,1 SG 350 | Tenax | Tenax TA 19:36 21:10 0 94 9,4 0,0094
VOC taxi F-EA-VOC-20-TC-01b VIl b 0,1 SG 350 | Tenax | Tenax TA 19:36 21:12 0 94 9,4 0,0094
vVOC t/o climb de-icing |F-EA-VOC-20-TC-02a I1X 0,1 SG 350 | Tenax | Tenax TA 21:10 22:31 0 81 8,1 0,0081
VOC t/o climb de-icing |F-EA-VOC-20-TC-02b IXb 0,1 SG 350 | Tenax | Tenax TA 21:10 22:31 0 81 8,1 0,0081
descent/
vVOC landing F-EA-VOC-20-TC-03a Xl 0,1 SG 350 | Tenax | Tenax TA 06:21 07:00 0 39 3,9 0,0039
descent/
vVOC landing F-EA-VOC-20-TC-03b Xl b 0,1 SG 350 | Tenax | Tenax TA 06:21 07:00 0 39 3,9 0,0039
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #20 Measurement flight #39 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-MLE Date:
Sampling point  Cabin Sampler:
Aircraft Boeing 767-300
Registration uTtc uTC
. . . Sample . i Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | (Min] Sample volume [L] (m3
Organophosphates taxi C-EA-OPC-20-K-01 3,5 gglgg K PU/Filter 19:33 21:01 0 88 308 0,308
Organophosphates | t/o climb de-icing |C-EA-OPC-20-K-02 35 (;gloag K PU/Filter 21:01 22:20 0 79 277 0,2765
complete . . .
Organophosphates flight C-EA-OPC-20-L-01 1 SG-5100 L PU/Filter 19:34 07:00 0 686 686 0,6860
Organophosphates | 4€S¢ent/ C-EA-OPC-20-K-03 35 Giian | | pusFitter | 06:15 07:00 o | 45 1575 0,1575
landing 5000
Aldehydes taxi C-EA-ALD-20-K-01 0,3 SG 350 K DNPH 19:34 21:02 0 88 26,4 0,0264
Aldehydes t/o climb de-icing [C-EA-ALD-20-K-02 0,3 SG 350 K DNPH 21:02 22:20 0 78 23,4 0,0234
complete . .
Aldehydes flight C-EA-ALD-20-L-01 0,3 SG 350 L DNPH 19:35 07:00 0 685 206 0,2055
descent/
Aldehydes landing C-EA-ALD-20-K-03 0,3 SG 350 K DNPH 06:15 07:00 0 45 13,5 0,0135
VOC blank C-EA-VOC-20-blank_01
VOC taxi C-EA-VOC-20-TC-01a 2 0,1 SG 350 | Tenax | Tenax TA 19:36 21:00 0 84 8,4 0,0084
VOC taxi C-EA-VOC-20-TC-01b 2b 0,1 SG 350 | Tenax | Tenax TA 19:36 21:00 0 84 8,4 0,0084
VOC t/o climb de-icing |C-EA-VOC-20-TC-02a 3 0,1 SG 350 | Tenax | Tenax TA 21:00 22:20 0 80 8,0 0,0080
VOC t/o climb de-icing |C-EA-VOC-20-TC-02b 3b 0,1 SG 350 | Tenax | Tenax TA 21:00 22:20 0 80 8,0 0,0080
descent/
VOC landing C-EA-VOC-20-TC-03a 5 0,1 SG 350 | Tenax | Tenax TA 06:15 07:00 0 45 4,5 0,0045
descent/ . .
VOC landing C-EA-VOC-20-TC-03b 5b 0,1 SG 350 | Tenax | Tenax TA 06:15 07:00 0 45 4,5 0,0045
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #20 Measurement flight #40 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route MLE-FRA Date:
Sampling point  Flight deck Sampler:
Aircraft Boeing 767-300
Registration - utcC utcC
" . . Sample . . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (m3
Organophosphates | #3 8nd o F-EA-OPC-20-K-04 35 Gilan 1| pusFilter 08:20 09:00 o | 40 140 0,140
climb combined 5000
with taxi Gilian .
Organophosphates F-EA-OPC-20-K-05 35 5000 K PU/Filter no sample no sample 0 0 0 0,0000
complete . . .
Organophosphates flight F-EA-OPC-20-L-02 1 SG-5100 L PU/Filter 08:20 18:58 0 638 638 0,6380
Organophosphates | 9Scent/ F-EA-OPC-20-K-06 35 Gilan 1| puFilter 18:15 18:58 o | 43 151 0,1505
landing 5000
Aldehydes tai and Yo F-EA-ALD-20-K-04 0,3 SG350 | K DNPH 08:20 09:00 o | 40 12,0 0,0120
climb combined
with taxi
Aldehydes F-EA-ALD-20-K-05 0,3 SG 350 K DNPH no sample no sample 0 0 0,0 0,0000
Aldehydes Colflri‘gr'ste F-EA-ALD-20-L-02 0,3 SG350 | L DNPH 08:20 18:58 0 | 638 191 0,1914
descent/
Aldehydes landing F-EA-ALD-20-K-06 0,3 SG 350 K DNPH 18:15 18:58 0 43 12,9 0,0129
vVoC blank F-EA-VOC-20-blank_02
taxi and t/o
VvVOC climb F-EA-VOC-20-TF-04a XV 0,1 SG 350 [Tenax| Tenax TA 08:20 09:00 0 40 4,0 0,0040
taxi and t/o
VOC - F-EA-VOC-20-TF-04b XV b 0,1 SG 350 |Tenax| Tenax TA 08:20 09:00 0 40 4,0 0,0040
climb combined
with taxi
voC F-EA-VOC-20-TF-05a 0,1 SG 350 |Tenax| Tenax TA no sample no sample 0 0 0,0 0,0000
VvVOoC F-EA-VOC-20-TF-05b 0,1 SG 350 |Tenax| Tenax TA no sample no sample 0 0 0,0 0,0000
descent/
VOC landing F-EA-VOC-20-TF-06a XIV 0,1 SG 350 |Tenax| Tenax TA 18:15 18:58 0 43 4,3 0,0043
descent/
VvVOC landing F-EA-VOC-20-TF-06b XIV b 0,1 SG 350 [Tenax| Tenax TA 18:15 18:58 0 43 4,3 0,0043
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #20 Measurement flight #40 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route MLE-FRA Date:
Sampling point  Cabin Sampler:
Aircraft Boeing 767-300
Registration uTcC uTC
. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks [Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (m
Organophosphates | % and to C-EA-OPC-20-K-04 35 Gilian K PUJFilter 08:20 09:20 0 60 210 0,210
climb combined 5000
with taxi Gilian
Organophosphates C-EA-OPC-20-K-05 35 5000 K PU/Filter no sample no sample 0 0 0 0,0000
complete . . .
Organophosphates flight C-EA-OPC-20-L-02 1 SG-5100 L PU/Filter 08:20 18:55 0 695 695 0,6950
Organophosphates | 9eScent/ C-EA-OPC-20-K-06 35 Gilian K PUJFilter 18:15 18:55 o | 40 140 0,1400
landing 5000
Aldehydes taxi and Yo C-EA-ALD-20-K-04 03 SG350 | K DNPH 08:20 09:20 0o | 60 18,0 0,0180
climb combined
with taxi
Aldehydes C-EA-ALD-20-K-05 0,3 SG 350 K DNPH no sample no sample 0 0 0,0 0,0000
complete . .
Aldehydes flight C-EA-ALD-20-L-02 0,3 SG 350 L DNPH 08:20 18:55 0 695 209 0,2085
descent/
Aldehydes landing C-EA-ALD-20-K-06 0,3 SG 350 K DNPH 18:15 18:55 0 40 12 0,0120
VOC blank C-EA-VOC-20-blank_02
vocC tax'cﬁ‘:]‘:)tlo C-EAVOC-20-TC-04a 7 01 SG 350 | Tenax | TenaxTA |  08:20 09:20 0o | e0 6,0 0,0060
taxi and t/o
VOC . C-EA-VOC-20-TC-04b 7b 0,1 SG 350 | Tenax | Tenax TA 08:20 09:20 0 60 6,0 0,0060
climb combined
with taxi
VOC C-EA-VOC-20-TC-05a 0,1 SG 350 | Tenax | Tenax TA no sample no sample 0 0 0,0 0,0000
VOC C-EA-VOC-20-TC-05b 0,1 SG 350 | Tenax | Tenax TA no sample no sample 0 0 0,0 0,0000
descent/ .
vVOC landing pump failure [C-EA-VOC-20-TC-06a 10 0,1 SG 350 | Tenax | Tenax TA no sample no sample 0 0 0,0 0,0000
descent/ :
VvVOC landing pump failure [C-EA-VOC-20-TC-06b 10B 0,1 SG 350 | Tenax | Tenax TA no sample no sample 0 0 0,0 0,0000
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #21 Measurement flight #41 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-MLE Date:
Sampling point  Flight deck Sampler:
Aircraft Boeing 767-300
Registration - uTC uTC
. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] [md]
Organophosphates taxi F-EA-OPC-21-K-01 3,5 (53(|Jllgg K PU/Filter 19:16 19:34 0 18 63 0,063
Organophosphates | /o climb F-EA-OPC-21-K-02 35 g(')"gg K | PUFilter 19:34 20:13 0o | 39 137 0,1365
complete . . .
Organophosphates flight F-EA-OPC-21-L-01 1 SG-5100 L PU/Filter 19:16 05:10 0 594 594 0,5940
Organophosphates | 948S¢ent/ F-EA-OPC-21-K-03 35 Gilan | pUFiter 04:15 05:10 o | 55 193 0,1925
landing 5000
Aldehydes taxi sample lost |F-EA-ALD-21-K-01 0,3 SG 350 K DNPH no sample [ no sample 0 18 54 0,0054
Aldehydes t/o climb F-EA-ALD-21-K-02 0,3 SG 350 K DNPH 19:34 20:13 0 39 11,7 0,0117
complete calibration . .
Aldehydes flight p———— F-EA-ALD-21-L-01 0,26 SG 350 L DNPH 19:16 05:10 0 594 154 0,1544
descent/
Aldehydes landing F-EA-ALD-21-K-03 0,3 SG 350 K DNPH 04:15 05:10 0 55 16,5 0,0165
VOC blank F-EA-VOC-21-blank_01
VOC taxi F-EA-VOC-21-TC-0la 51 0,1 SG 350 | Tenax | Tenax TA 19:16 19:34 0 18 1,8 0,0018
VOC taxi F-EA-VOC-21-TC-01b 51b 0,1 SG 350 | Tenax | Tenax TA 19:16 19:34 0 18 1,8 0,0018
VOC t/o climb F-EA-VOC-21-TC-02a 52 0,1 SG 350 | Tenax | Tenax TA 19:34 20:13 0 39 3,9 0,0039
VOC t/o climb F-EA-VOC-21-TC-02b 52 b 0,1 SG 350 | Tenax | Tenax TA 19:34 20:13 0 39 3,9 0,0039
descent/
VOoC landing F-EA-VOC-21-TC-03a 53 0,1 SG 350 | Tenax | Tenax TA 04:15 05:10 0 55 55 0,0055
descent/
VOC landing F-EA-VOC-21-TC-03b 53 b 0,1 SG 350 | Tenax | Tenax TA 04:15 05:10 0 55 55 0,0055
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #21 Measurement flight #41 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-MLE Date:
Sampling point  Cabin Sampler:
Aircraft Boeing 767-300
Registration uTC uTtcC
. ; - Sample . . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (m3
Organophosphates taxi C-EA-OPC-21-K-01 3,5 gg'gg K | PUFilter 19:16 19:34 o | 18 63 0,063
Organophosphates | t/o climb C-EA-OPC-21-K-02 3,5 g(ljh(?on K PU/Filter 19:35 20:15 0 40 140 0,1400
complete : . .
Organophosphates flight C-EA-OPC-21-L-01 1 SG-5100 L PU/Filter 19:16 05:10 0 594 594 0,5940
Organophosphates| 9€S¢ent/ C-EA-OPC-21-K-03 35 Gilan 11 pusilier 04:10 05:10 o | 60 210 0,2100
landing 5000
Aldehydes taxi C-EA-ALD-21-K-01 0,3 SG 350 K DNPH 19:15 19:34 0 19 57 0,0057
Aldehydes t/o climb C-EA-ALD-21-K-02 0,3 SG 350 K DNPH 19:35 20:15 0 40 12,0 0,0120
complete . .
Aldehydes flight C-EA-ALD-21-L-01 0,3 SG 350 L DNPH 19:15 05:10 0 595 179 0,1785
descent/
Aldehydes landing C-EA-ALD-21-K-03 0,3 SG 350 K DNPH 04:10 05:10 0 60 18 0,0180
VOC blank C-EA-VOC-21-blank_01 67
VOC taxi C-EA-VOC-21-TC-0Ola 61 0,1 SG 350 | Tenax | Tenax TA 19:16 19:34 0 18 1,8 0,0018
vOC taxi C-EA-VOC-21-TC-01b 61b 0,1 SG 350 | Tenax | Tenax TA 19:16 19:34 0 18 18 0,0018
VOC t/o climb C-EA-VOC-21-TC-02a 62 0,1 SG 350 | Tenax | Tenax TA 19:35 20:15 0 40 4,0 0,0040
VOC t/o climb C-EA-VOC-21-TC-02b 62 b 0,1 SG 350 | Tenax | Tenax TA 19:35 20:15 0 40 4,0 0,0040
descent/
VOC landing C-EA-VOC-21-TC-03a 63 0,1 SG 350 | Tenax | Tenax TA 04:10 05:10 0 60 6,0 0,0060
descent/
vVOC landing C-EA-VOC-21-TC-03b 63 b 0,1 SG 350 | Tenax | Tenax TA 04:10 05:10 0 60 6,0 0,0060
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #21 Measurement flight #42 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route MLE-FRA Date:
Sampling point Flight deck Sampler:
Aircraft Boeing 767-300
Registration - utcC uTcC
- . . Sample . . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (m3
Organophosphates| &4 21d o F-EA-OPC-21-K-04 3,5 Gilian K PUIFilter 06:54 07:53 0o | 59 207 0,207
climb 5000
combined Gilian .
Organophosphates withtaxi | -EA-OPC-21-K-05 3,5 5000 K PU/Filter no sample no sample 0 0 0 0,0000
complete . . .
Organophosphates | “(iH - F-EA-OPC-21-L-02 1 SG-5100| L PUIFilter 06:51 18:09 o | 678 678 0,6780
Organophosphates| 965¢ent/ F-EA-OPC-21-K-06 3,5 Gilian K PUIFilter 17:12 18:04 0o | s2 182 0,1820
landing 5000
Aldehydes tax'cﬁ‘;iuo F-EA-ALD-21-K-04 0,3 SG350 | K DNPH 06:54 07:52 o | s8 17,4 0,0174
Aldehydes compned | F EA-ALD-21-K-05 03 SG350 | K DNPH | nosample | nosampe | O | 0 0.0 0,0000
Aldehydes °°fr|7i’gpr':te F-EA-ALD-21-L-02 0,3 SG350 | L DNPH 06:51 18:09 o |78 203 0,2034
descent/
Aldehydes landing F-EA-ALD-21-K-06 0,3 SG350 | K DNPH 17:12 18:04 0 | 52 15,6 0,0156
vOC blank F-EA-VOC-21-blank_02
voC tax'cl?r:‘q‘lﬂo F-EA-VOC-21-TF-04a 54 01 SG 350 | Tenax | TenaxTA | 06:54 07:55 o | 61 6,1 0,0061
taxi and t/o
vOC chmb F-EA-VOC-21-TF-04b 54 b 0,1 SG 350 | Tenax | Tenax TA 06:54 07:55 0 | 61 6,1 0,0061
voc comored | F-EAVOC-21-TF-05a 0.1 SG 350 | Tenax | TenaxTA | nosampe | nosampe | O | © 0,0 0,0000
vVOC combned | EAVOC-21-TF-05b 0,1 SG 350 | Tenax | Tenax TA | nosample no sample 0 0 0.0 0,0000
descent/
vOC landing F-EA-VOC-21-TF-06a 55 0,1 SG 350 | Tenax | Tenax TA 17:12 18:04 0 | 52 5,2 0,0052
descent/
vOC landing F-EA-VOC-21-TF-06b 55 b 0,1 SG 350 | Tenax | TenaxTA 17:12 18:04 0 | s2 5,2 0,0052
EASA 2014.C15 CAQ/ 2015.LVP.64 CAQ Il Final Report  Appendix A Sample Volumes Calculation Page 86 of 137



Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #21 Measurement flight #42 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route MLE-FRA Date:
Sampling point  Cabin Sampler:
Aircraft Boeing 767-300
Registration - uTC uTC
. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks [Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] [Min] [Min] Sample volume [L] (3
Organophosphates| 24 2nd o C-EA-OPC-21-K-04 3,5 Gilian K PU/Filter 06:54 08:05 0 71 249 0,249
climb 5000
combined Gilian .
Organophosphates withtaxi | C-EA-OPC-21-K-05 3,5 5000 K PU/Filter no sample no sample 0 0 0 0,0000
complete ; . .
Organophosphates flight C-EA-OPC-21-L-02 1 SG-5100 L PU/Filter 06:53 18:02 0 669 669 0,6690
Organophosphates| 9€scent/ C-EA-OPC-21-K-06 3,5 Gilian K PUJFilter 17:10 18:04 0 54 189 0,1890
landing 5000
Aldehydes tax'd"’i‘:::)tlo C-EA-ALD-21-K-04 03 SG350 | K DNPH 06:54 08:05 0o | 7 21,3 0,0213
Aldehydes combned | c-EA-ALD-21-K-05 0,3 SG350 | K DNPH no sample no sample 0 0 0,0 0,0000
Aldehydes Cofrl?gf':te C-EA-ALD-21-L-02 0,3 SG350 | L DNPH 06:53 18:02 o | 669 201 0,2007
descent/
Aldehydes laneling C-EA-ALD-21-K-06 0,3 SG350 | K DNPH 17:10 18:04 0 54 16,2 0,0162
voc blank C-EA-VOC-21-blank_02
taxi and t/o
vocC ol C-EA-VOC-21-TC-04a 64 0,1 SG 350 | Tenax | TenaxTA | 06:55 08:05 0 70 7,0 0,0070
taxi and t/o
vOC i C-EA-VOC-21-TC-04b 64 b 0,1 SG 350 | Tenax | TenaxTA | 06:55 08:05 0 70 7.0 0,0070
voC combned | C-EA-VOC-21-TC-05a 0,1 SG 350 | Tenax | TenaxTA | nosample no sample 0 0 0,0 0,0000
voc combred | C-EA-VOC-21-TC-05b 01 SG 350 | Tenax | TenaxTA | nosample | nosampe | O | 0 0,0 0,0000
descent/
voC laneling C-EA-VOC-21-TC-06a 65 0,1 SG 350 | Tenax | TenaxTA 17:10 18:04 0 54 5.4 0,0054
descent/
vOC landing C-EA-VOC-21-TC-06b 65b 0,1 SG 350 | Tenax | Tenax TA 17:10 18:04 0 54 5,4 0,0054
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Cycle #22 Measurement flight #43 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-DTW Date:
Sampling point Flight deck Sampler:
Aircraft Airbus A340-600
Registration uTC uTC
. . . Sample . . Start | Stop
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L]|Sample volume [m3]
Organophosphates taxi F-EA-OPC-22-K-01 3,5 gg'glg K PU/Filter 09:52 10:09 0 17 60 0,060
Organophosphates | t/o climb F-EA-OPC-22-K-02 3,5 (53(|)"0a(r)] K PU/Filter 10:10 10:36 0 26 91 0,0910
complete . . .
Organophosphates flight F-EA-OPC-22-L-01 1 SG-5100 L PU/Filter 09:50 19:11 0 561 561 0,5610
Organophosphates| 9€scent/ F-EA-OPC-22-K-03 35 Gilian K PUJFilter 18:36 19:10 0o | 34 119 0,1190
landing 5000
Aldehydes taxi F-EA-ALD-22-K-01 0,3 SG 350 K DNPH 09:52 10:09 0 17 51 0,0051
Aldehydes t/o climb F-EA-ALD-22-K-02 0,3 SG 350 K DNPH 10:10 10:36 0 26 78 0,0078
complete calibration : :
Aldehydes flight —— F-EA-ALD-22-L-01 0,26 SG 350 L DNPH 09:50 19:12 0 562 146 0,1461
descent/
Aldehydes landing F-EA-ALD-22-K-03 0,3 SG 350 K DNPH 18:36 19:10 0 34 10,2 0,0102
VOC blank F-EA-VOC-22-blank_01
VOC taxi F-EA-VOC-22-TC-0la 79 0,1 SG 350 | Tenax | Tenax TA 09:56 10:09 0 17 1,7 0,0017
VOC taxi F-EA-VOC-22-TC-01b 79b 0,1 SG 350 | Tenax | Tenax TA 09:56 10:09 0 7 0,7 0,0007
vVOC t/o climb F-EA-VOC-22-TC-02a 80 0,1 SG 350 | Tenax | Tenax TA 10:10 10:35 0 25 25 0,0025
VOC t/o climb F-EA-VOC-22-TC-02b 80b 0,1 SG 350 | Tenax | Tenax TA 10:10 10:35 0 25 2,5 0,0025
descent/
vVOC landing F-EA-VOC-22-TC-03a 81 0,1 SG 350 | Tenax | Tenax TA 18:37 19:08 0 31 3,1 0,0031
descent/
vVOC landing F-EA-VOC-22-TC-03b 8lb 0,1 SG 350 | Tenax | Tenax TA 18:37 19:08 0 31 3,1 0,0031
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Cycle #22 Measurement flight #43 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-DTW Date:
Sampling point  Cabin Sampler:
Aircraft Airbus A340-600
Registration - utcC utcC
. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] [Min ] [Min ] Sample volume [L] [m3]
Organophosphates taxi C-EA-OPC-22-K-01 3,5 (533?8 K PU/Filter 09:44 10:10 0 26 91 0,091
Organophosphates | t/o climb C-EA-OPC-22-K-02 35 (;glglg K PU/Filter 10:10 10:41 0 31 109 0,1085
complete : . .
Organophosphates flight C-EA-OPC-22-L-01 1 SG-5100 L PU/Filter 09:44 19:13 0 569 569 0,5690
Organophosphates | descent/ C-EA-OPC-22-K-03 3,5 Giian |\ | pysFilter 18:36 19:13 0 37 130 0,1295
landing 5000
Aldehydes taxi C-EA-ALD-22-K-01 0,3 SG 350 K DNPH 09:44 10:10 0 26 7,8 0,0078
Aldehydes t/o climb C-EA-ALD-22-K-02 0,3 SG 350 K DNPH 10:10 10:41 0 31 9,3 0,0093
Aldehydes Cog:gr!fte C-EA-ALD-22-L-01 0,3 SG350 | L DNPH 09:44 19:13 o | 569 171 0,1707
descent/
Aldehydes landing C-EA-ALD-22-K-03 0,3 SG 350 K DNPH 18:36 19:13 0 37 11,1 0,0111
VOC blank C-EA-VOC-22-blank_01
vocC taxi C-EA-VOC-22-TC-01a 86 b 0,1 SG 350 | Tenax | Tenax TA 09:44 10:10 0 26 2,6 0,0026
voC taxi C-EA-VOC-22-TC-01b 86 0,1 SG 350 | Tenax | Tenax TA 09:44 10:10 0 26 2,6 0,0026
VOC t/o climb C-EA-VOC-22-TC-02a 87 0,1 SG 350 |[Tenax | Tenax TA 10:10 10:41 0 31 3,1 0,0031
vOC t/o climb C-EA-VOC-22-TC-02b 87b 0,1 SG 350 | Tenax | Tenax TA 10:10 10:41 0 31 3,1 0,0031
descent/
vocC landing C-EA-VOC-22-TC-03a 88 0,1 SG 350 | Tenax | Tenax TA 18:36 19:13 0 37 3,7 0,0037
descent/
voC landing C-EA-VOC-22-TC-03b 88 b 0,1 SG 350 | Tenax | Tenax TA 18:36 19:13 0 37 3,7 0,0037
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Cycle #22 Measurement flight #44 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route DTW-FRA Date:
Sampling point Flight deck Sampler:
Aircraft Airbus A340-600
Registration uTC uTC
. . . Sample i i Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | (Min] Sample volume [L] (m]
Organophosphates taxi F-EA-OPC-22-K-04 35 g’(')"gg K | PUFilter 21:17 21:35 o | 18 63 0,063
Organophosphates | t/o climb F-EA-OPC-22-K-05 3,5 gg'gg K PU/Filter 21:35 22:15 0 40 140 0,1400
complete . . .
Organophosphates flight F-EA-OPC-22-L-02 1 SG-5100 L PU/Filter 21:16 05:03 0 467 467 0,4670
Organophosphates| 4¢5¢ent/ F-EA-OPC-22-K-06 35 Gllan |\ | purFiter | 04:24 05:01 o | a7 130 0,1295
landing 5000
Aldehydes taxi F-EA-ALD-22-K-04 0,3 SG 350 K DNPH 21:17 21:35 0 18 54 0,0054
Aldehydes t/o climb F-EA-ALD-22-K-05 0,3 SG 350 K DNPH 21:35 22:15 0 40 12,0 0,0120
Aldehydes Cofrl?gr'ste F-EA-ALD-22-L-02 0,3 SG350 | L DNPH 21:16 05:04 o | 468 140 0,1404
descent/
Aldehydes landing F-EA-ALD-22-K-06 0,3 SG 350 K DNPH 04:24 05:01 0 37 11,1 0,0111
vOoC blank F-EA-VOC-22-blank_02
vVOC taxi F-EA-VOC-22-TF-04a 82 0,1 SG 350 | Tenax | Tenax TA 21:18 21:35 0 17 1,7 0,0017
voc taxi F-EA-VOC-22-TF-04b 82b 01 SG 350 |Tenax| TenaxTA | 21:18 21:35 0 | 17 1,7 0,0017
VOoC t/o climb F-EA-VOC-22-TF-05a 83 0,1 SG 350 | Tenax | Tenax TA 21:35 22:15 0 40 4,0 0,0040
VOC t/o climb F-EA-VOC-22-TF-05b 83b 0,1 SG 350 |Tenax | Tenax TA 21:35 22:15 0 40 4,0 0,0040
descent/
VOC landing F-EA-VOC-22-TF-06a 84 0,1 SG 350 | Tenax | Tenax TA 04:24 05:00 0 36 3,6 0,0036
descent/
VOC landing F-EA-VOC-22-TF-06b 84 b 0,1 SG 350 | Tenax | Tenax TA 04:24 05:00 0 36 3,6 0,0036
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Cycle #22 Measurement flight #44 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route DTW-FRA Date:
Sampling point  Cabin Sampler:
Aircraft Airbus A340-600
Registration - utcC utcC
. . . Sample i i Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (M3
Organophosphates taxi C-EA-OPC-22-K-04 3,5 (533?8 K PU/Filter 21:18 21:37 0 19 67 0,067
Organophosphates| t/o climb C-EA-OPC-22-K-05 3,5 (533?8 K PU/Filter 21:37 22:17 0 40 140 0,1400
complete . . .
Organophosphates flight C-EA-OPC-22-L-02 1 SG-5100 L PU/Filter 21:18 05:00 0 462 462 0,4620
Organophosphates| descent/ C-EA-OPC-22-K-06 3,5 Gilian K | PuFilter 04:22 05:00 o | 38 133 0,1330
landing 5000
Aldehydes taxi C-EA-ALD-22-K-04 0,3 SG 350 K DNPH 21:18 21:37 0 19 57 0,0057
Aldehydes t/o climb C-EA-ALD-22-K-05 0,3 SG 350 K DNPH 21:37 22:17 0 40 12,0 0,0120
complete . .
Aldehydes flight C-EA-ALD-22-L-02 0,3 SG 350 L DNPH 21:18 05:00 0 462 139 0,1386
descent/
Aldehydes landing C-EA-ALD-22-K-06 0,3 SG 350 K DNPH 04:22 05:00 0 38 11,4 0,0114
vOoC blank C-EA-VOC-22-blank_02
vOC taxi C-EA-VOC-22-TC-04a 89 0,1 SG 350 | Tenax | Tenax TA 21:18 21:37 0 19 19 0,0019
vOC taxi C-EA-VOC-22-TC-04b 89b 0,1 SG 350 | Tenax | Tenax TA 21:18 21:37 0 19 19 0,0019
VOC t/o climb C-EA-VOC-22-TC-05a 90 0,1 SG 350 |Tenax | Tenax TA 21:37 22:17 0 40 4,0 0,0040
VOC t/o climb C-EA-VOC-22-TC-05b 90 b 0,1 SG 350 |Tenax | Tenax TA 21:37 22:17 0 40 4,0 0,0040
descent/
vOC landing C-EA-VOC-22-TC-06a 91 0,1 SG 350 | Tenax | Tenax TA 04:22 05:00 0 38 3,8 0,0038
descent/
VOC landing C-EA-VOC-22-TC-06b 91b 0,1 SG 350 | Tenax | Tenax TA 04:22 05:00 0 38 3,8 0,0038
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Cycle #23 Measurement flight #45 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-OSL Date:
Sampling point  Flight deck Sampler:
Aircraft Airbus A320-200
Registration utcC uTtC
. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | MinJ Sample volume [L] (m3
Organophosphates taxi F-EA-OPC-23-K-01 35 gg'g‘g K PU/Filter 09:19 09:35 0 16 56 0,056
Organophosphates|  t/o climb F-EA-OPC-23-K-02 35 g(')"g‘g K PUJFilter 09:36 10:04 0 28 08 0,0980
complete . . .
Organophosphates flight F-EA-OPC-23-L-01 35 SG-5100 L PU/Filter 09:19 11:27 0 128 448 0,4480
Organophosphates| 96S¢em/ F-EA-OPC-23-K-03 35 Gilian K PU/Filter 11:02 11:27 o | 25 87,5 0,0875
landing 5000
Aldehydes taxi F-EA-ALD-23-K-01 0,3 SG 350 K DNPH 09:20 09:35 0 16 4.8 0,0048
Aldehydes t/o climb F-EA-ALD-23-K-02 0,3 SG 350 K DNPH 09:36 10:04 0 28 8,4 0,0084
Aldehydes Cogi‘gr']fte F-EA-ALD-23-L-01 0,3 SG350 | L DNPH 09:20 11:27 o | 127 38 0,0381
descent/
Aldehydes landing F-EA-ALD-23-K-03 0,3 SG 350 K DNPH 11:02 11:27 0 25 7,5 0,0075
VOC blank F-EA-VOC-23-blank_01
VOC taxi F-EA-VOC-23-TC-01a 58 0,1 SG 350 | Tenax | Tenax TA 09:20 09:35 0 15 15 0,0015
VOC taxi F-EA-VOC-23-TC-01b 58 b 0,1 SG 350 | Tenax | Tenax TA 09:20 09:35 0 15 15 0,0015
VOC t/o climb F-EA-VOC-23-TC-02a 59 0,1 SG 350 | Tenax | Tenax TA 09:35 10:02 0 27 2,7 0,0027
VOC t/o climb F-EA-VOC-23-TC-02b 59b 0,1 SG 350 | Tenax | Tenax TA 09:35 10:02 0 27 2,7 0,0027
descent/
VOC landing F-EA-VOC-23-TC-03a 60 0,1 SG 350 | Tenax | Tenax TA 11:02 11:23 0 21 2,1 0,0021
descent/
VOC landing F-EA-VOC-23-TC-03b 60 b 0,1 SG 350 | Tenax | Tenax TA 11:02 11:23 0 21 2,1 0,0021

EASA 2014.C15 CAQ/ 2015.LVP.64 CAQ Il Final Report  Appendix A Sample Volumes Calculation Page 92 of 137



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

Cycle #23 Measurement flight #45 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-OSL Date:
Sampling point  Cabin Sampler:
Aircraft Airbus A320-200
Registration uTC uTC
. ) - Sample . . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Ming | Min] Sample volume [L] (m3
Organophosphates taxi C-EA-OPC-23-K-01 3,5 C;)Ilglg K PU/Filter 09:22 09:34 0 12 42 0,042
Organophosphates |  t/o climb C-EA-OPC-23-K-02 3,5 gg'gg K PU/Filter 09:36 10:19 0 43 151 0,1505
complete . . .
Organophosphates flight C-EA-OPC-23-L-01 35 SG-5100 L PU/Filter 09:22 11:27 0 125 438 0,4375
Organophosphates | 4escent/ C-EA-OPC-23-K-03 35 Glian || puFiter | 11:02 11:27 0o | 25 88 0,0875
landing 5000
Aldehydes taxi C-EA-ALD-23-K-01 0,3 SG 350 K DNPH 09:22 09:34 0 12 3,6 0,0036
Aldehydes t/o climb C-EA-ALD-23-K-02 0,3 SG 350 K DNPH 09:36 10:19 0 43 12,9 0,0129
complete . .
Aldehydes flight C-EA-ALD-23-L-01 0,3 SG 350 L DNPH 09:22 11:27 0 125 38 0,0375
descent/
Aldehydes landing C-EA-ALD-23-K-03 0,3 SG 350 K DNPH 11:03 11:27 0 24 7,2 0,0072
VOC blank C-EA-VOC-23-blank_01
vocC taxi C-EA-VOC-23-TC-01a 72 0,1 SG 350 | Tenax | Tenax TA 09:22 09:34 0 12 1,2 0,0012
vOC taxi C-EA-VOC-23-TC-01b 72b 0,1 SG 350 | Tenax | Tenax TA 09:22 09:34 0 12 1,2 0,0012
VOC t/o climb C-EA-VOC-23-TC-02a 73 0,1 SG 350 | Tenax | Tenax TA 09:36 10:19 0 43 4,3 0,0043
vocC t/o climb C-EA-VOC-23-TC-02b 73b 0,1 SG 350 | Tenax | Tenax TA 09:36 10:19 0 43 4,3 0,0043
descent/
vOC landing C-EA-VOC-23-TC-03a 74 0,1 SG 350 | Tenax | Tenax TA 11:04 11:27 0 23 2,3 0,0023
descent/
VOC landing C-EA-VOC-23-TC-03b 74 b 0,1 SG 350 | Tenax | Tenax TA 11:04 11:27 0 23 2,3 0,0023
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Cycle #23 Measurement flight #46 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route OSL-FRA Date:
Sampling point  Flight deck Sampler:
Aircraft Airbus A320-200
Registration - uTC uTC
" . . Sample X . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min] Sample volume [L] (m]
Organophosphates taxi De-icing |F-EA-OPC-23-K-04 3,5 gg'gg K PU/Filter 12:10 12:30 0 20 70 0,070
Organophosphates | t/o climb F-EA-OPC-23-K-05 3,5 gggg K PU/Filter 12:30 12:55 0 25 88 0,0875
complete . . .
Organophosphates flight F-EA-OPC-23-L-02 35 SG-5100| L PUIFilter 12:10 14:16 0 126 441 0,4410
Organophosphates| 9&Scent/ F-EA-OPC-23-K-06 3,5 Gilian K | PUFilter 13:47 14:15 o | 28 08 0,0980
landing 5000
Aldehydes taxd De-ing |F-EA-ALD-23-K-04 vmozone | 03 SG350 | K DNPH 12:10 12:30 0 | 20 6.0 0,0060
Aldehydes Yo climb F-EA-ALD-23-K-05 vmozone | 03 SG350 | K DNPH 12:30 1255 0o | 25 75 0,0075
Aldehydes cofrlri‘gr"'fte F-EA-ALD-23-L-02 0,3 SG350 | L DNPH 12:10 14:16 o | 126 38 0,0378
Aldehydes descent/ F-EA-ALD-23-K-06 CLLNCEES 0,3 SG350 | K DNPH 13:47 14:16 o | 29 8,7 0,0087
landing scrubber
voC blank F-EA-VOC-23-blank_02
VvOC taxi De-king  |F-EA-VOC-23-TF-04a 68 0,1 SG 350 | Tenax | Tenax TA 12:10 12:30 0 20 2,0 0,0020
vOC taxi De-king  |F-EA-VOC-23-TF-04b 68 b 0,1 SG 350 | Tenax | Tenax TA 12:10 12:30 0 20 2,0 0,0020
voC t/o climb F-EA-VOC-23-TF-05a 69 0.1 SG 350 | Tenax | Tenax TA 12:30 12:55 0 25 25 0,0025
voC t/o climb F-EA-VOC-23-TF-05b 69 b 0.1 SG 350 | Tenax | Tenax TA 12:30 12:55 0 25 25 0,0025
descent/
voC landing F-EA-VOC-23-TF-06a 70 0.1 SG 350 | Tenax | Tenax TA 13:47 14:15 0 28 2.8 0,0028
descent/
voC landing F-EA-VOC-23-TF-06b 70 b 0.1 SG 350 | Tenax | Tenax TA 13:47 14:15 0 28 2.8 0,0028
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Cycle #23 Measurement flight #46 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route OSL-FRA Date:
Sampling point  Cabin Sampler:
Aircraft Airbus A320-200
Registration - uTC uTC
L . . Sample . . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (3
Organophosphates taxi De-ing |C-EA-OPC-23-K-04 3,5 gg'g‘g K | PUFilter 12:11 12:30 o | 19 67 0,067
Organophosphates| t/o climb C-EA-OPC-23-K-05 35 gg'&’)‘ K | PUFiter 12:30 13:10 o | 40 140 0,1400
complete . . .
Organophosphates Hight C-EA-OPC-23-L-02 35 SG-5100| L PU/Filter 12:10 14:24 o | 134 469 0,4690
Organophosphates| 9€scent/ C-EA-OPC-23-K-06 35 Gilian K | PUFiter 13:42 14:24 o | 42 147 0,1470
landing 5000
Aldehydes taxi De-cing |C-EA-ALD-23-K-04 ";“c“rfgggf 03 SG350 | K DNPH 12:11 12:30 0 19 5,7 0,0057
Aldehydes t/o climb C-EA-ALD-23-K-05 ih ozone 03 SG350 | K DNPH 12:30 13:10 0 | 40 12,0 0,0120
complete . .
Aldehydes fight C-EA-ALD-23-L-02 03 SG350 | L DNPH 12:10 14:24 0 | 134 40 0,0402
Aldehydes descent/ C-EA-ALD-23-K-06 with ozone 0,3 SG350 | K DNPH 13:42 14:24 o | 4 12,6 0,0126
landing scrubber
voc blank C-EA-VOC-23-blank_02
voc taxi De-ing |C-EA-VOC-23-TC-04a 75 0.1 SG 350 | Tenax | Tenax TA 12:12 12:31 0 19 1,9 0,0019
voc taxi De-kcing |C-EA-VOC-23-TC-04b 75b 01 SG 350 | Tenax | Tenax TA 12:12 12:31 0 19 1,9 0,0019
voc t/o climb C-EA-VOC-23-TC-05a 76 0.1 SG 350 | Tenax | Tenax TA 12:31 13:11 0 40 40 0,0040
voc t/o climb C-EA-VOC-23-TC-05b 76b 0.1 SG 350 | Tenax | Tenax TA 12:31 13:11 0 40 40 0,0040
descent/
voc janding C-EA-VOC-23-TC-06a 77 0.1 SG 350 | Tenax | Tenax TA 13:42 14:24 0 42 42 0,0042
descent/ . .
voc janding C-EA-VOC-23-TC-06b 77b 0.1 SG 350 | Tenax | TenaxTA 13:42 14:24 0 42 42 0,0042
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Cycle #24 Measurement flight #47 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-JFK Date:
Sampling point  Flight deck Sampler:
Aircraft Airbus A340-600
Registration - uTC uTC
L . . Sample . . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min] Sample volume [L] (3
Organophosphates taxi F-EA-OPC-24-K-01 3,5 ?g'gg K PU/Filter 16:07 16:40 0 33 116 0,116
Organophosphates | t/o climb F-EA-OPC-24-K-02 3,5 (5;8?8 K PU/Filter 16:40 17:19 0 39 137 0,1365
complete . . .
Organophosphates flight F-EA-OPC-24-L-01 1 SG-5100 L PU/Filter 15:45 01:41 0 536 536 0,5360
Organophosphates| 9€S¢ent/ F-EA-OPC-24-K-03 3,5 Gilian K PU/Filter 01:15 01:38 o | 23 80,5 0,0805
landing 5000
Aldehydes taxi F-EA-ALD-24-K-01 0,3 SG 350 K DNPH 16:08 16:40 0 32 9,6 0,0096
Aldehydes t/o climb F-EA-ALD-24-K-02 0,3 SG 350 K DNPH 16:40 17:19 0 39 11,7 0,0117
complete . .
Aldehydes flight F-EA-ALD-24-L-01 0,3 SG 350 L DNPH 15:46 01:40 0 534 160 0,1602
descent/
Aldehydes landing F-EA-ALD-24-K-03 0,3 SG 350 K DNPH 00:49 01:39 0 50 15,0 0,0150
VOC blank F-EA-VOC-24-blank_01
vVOC taxi F-EA-VOC-24-TC-0la VI 0,1 SG 350 | Tenax | Tenax TA 16:10 16:40 0 30 3,0 0,0030
vOC taxi F-EA-VOC-24-TC-01b Vil b 0,1 SG 350 | Tenax | Tenax TA 16:10 16:40 0 30 3,0 0,0030
vOC t/o climb F-EA-VOC-24-TC-02a IXb 0,1 SG 350 | Tenax | Tenax TA 16:40 17:16 0 36 3,6 0,0036
vOC t/o climb F-EA-VOC-24-TC-02b IX 0,1 SG 350 | Tenax | Tenax TA 16:40 17:16 0 36 3,6 0,0036
descent/
vVOC landing F-EA-VOC-24-TC-03a Xl b 0,1 SG 350 | Tenax | Tenax TA 01:16 01:42 0 26 2,6 0,0026
descent/ . .
VOC landing F-EA-VOC-24-TC-03b Xl 0,1 SG 350 | Tenax | Tenax TA 01:16 01:42 0 26 2,6 0,0026
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #24 Measurement flight #47 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-JFK Date:
Sampling point  Cabin Sampler:
Aircraft Airbus A340-600
Registration - uTtcC uTtc
- . . Sample . . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] [m]
Organophosphates taxi C-EA-OPC-24-K-01 3,5 (533?8 K PU/Filter 16:21 16:44 0 23 81 0,081
Organophosphates| t/o climb C-EA-OPC-24-K-02 3,5 gg'gg K PU/Filter 16:44 17:24 0 40 140 0,1400
complete : . .
Organophosphates flight C-EA-OPC-24-L-01 1 SG-5100 L PU/Filter 16:21 01:40 0 499 499 0,4990
Organophosphates| 9€S¢ent/ C-EA-OPC-24-K-03 35 Gilian K PUIFilter 01:07 01:40 o | 33 116 0,1155
landing 5000
Aldehydes taxi C-EA-ALD-24-K-01 0,3 SG 350 K DNPH 16:21 16:44 0 23 6,9 0,0069
Aldehydes t/o climb C-EA-ALD-24-K-02 0,3 SG 350 K DNPH 16:44 17:24 0 40 12,0 0,0120
Aldehydes Cofrl?gr']‘:te C-EA-ALD-24-L-01 03 SG350 | L DNPH 16:21 01:40 0 | 499 150 0,1497
descent/
Aldehydes landing C-EA-ALD-24-K-03 0,3 SG 350 K DNPH 01:07 01:40 0 33 9,9 0,0099
VOC blank C-EA-VOC-24-blank_01
VOC taxi C-EA-VOC-24-TC-01a 2 0,1 SG 350 | Tenax | Tenax TA 16:21 16:44 0 23 2,3 0,0023
VOC taxi C-EA-VOC-24-TC-01b 2b 0,1 SG 350 | Tenax | Tenax TA 16:21 16:44 0 23 2,3 0,0023
VOC t/o climb C-EA-VOC-24-TC-02a 3 0,1 SG 350 | Tenax | Tenax TA 16:44 17:28 0 44 4.4 0,0044
VOC t/o climb C-EA-VOC-24-TC-02b 3b 0,1 SG 350 | Tenax | Tenax TA 16:44 17:28 0 44 4.4 0,0044
descent/
VOC landing C-EA-VOC-24-TC-03a 5 0,1 SG 350 | Tenax | Tenax TA 01:07 01:40 0 33 3,3 0,0033
descent/
VOC landing C-EA-VOC-24-TC-03b 5b 0,1 SG 350 | Tenax | Tenax TA 01:07 01:40 0 33 3,3 0,0033
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #24 Measurement flight #48 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route JFK-FRA Date:
Sampling point  Flight deck Sampler:
Aircraft Airbus A340-600
Registration - uTcC uTC
L . . Sample . . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min] Sample volume [L] (m3
Organophosphates taxi F-EA-OPC-24-K-04 3,5 gg'gg K PU/Filter 04:15 05:05 0 50 175 0,175
Organophosphates | t/o climb F-EA-OPC-24-K-05 35 (53(';'(‘;"8 K | PUFilter 05:05 05:41 o | 36 126 0,1260
complete . . .
Organophosphates flight F-EA-OPC-24-L-02 1 SG-5100| L PU/Filter 03:35 12:01 0 506 506 0,5060
Organophosphates | 38Scent/ F-EA-OPC-24-K-06 3,5 Giian 1 pyFilter 11:25 12:00 o | 35 123 0,1225
landing 5000
Aldehydes taxi F-EA-ALD-24-K-04 0,3 SG 350 K DNPH 04:15 05:05 0 50 15,0 0,0150
Aldehydes t/o climb F-EA-ALD-24-K-05 0,3 SG 350 K DNPH 05:05 05:41 0 36 10,8 0,0108
Aldehydes Comgr'ﬁte F-EA-ALD-24-L-02 0,3 SG350 | L DNPH 03:35 12:01 o | 506 152 0,1518
descent/
Aldehydes landing F-EA-ALD-24-K-06 0,3 SG 350 K DNPH 11:25 12:00 0 35 10,5 0,0105
VvOoC blank F-EA-VOC-24-blank_02
VOC taxi F-EA-VOC-24-TF-04a XV 0,1 SG 350 |Tenax| Tenax TA 04:45 05:04 0 19 1,9 0,0019
vOC taxi F-EA-VOC-24-TF-04b XIV b 0,1 SG 350 |Tenax| Tenax TA 04:45 05:04 0 19 19 0,0019
VvOC t/o climb F-EA-VOC-24-TF-05a XV 0,1 SG 350 |Tenax| Tenax TA 05:07 05:40 0 33 3,3 0,0033
vOC t/o climb F-EA-VOC-24-TF-05b XV b 0,1 SG 350 |Tenax| Tenax TA 05:07 05:40 0 33 3.3 0,0033
descent/
VOC landing F-EA-VOC-24-TF-06a XVIII 0,1 SG 350 |Tenax| Tenax TA 11:26 11:57 0 31 31 0,0031
descent/
VvOC landing F-EA-VOC-24-TF-06b XVII b 0,1 SG 350 |Tenax| Tenax TA 11:26 11:57 0 31 31 0,0031
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #24 Measurement flight #48 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route JFK-FRA Date:
Sampling point Cabin Sampler:
Aircraft Airbus A340-600
Registration - uTC utcC
. . . Sample . i Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (M3
Organophosphates taxi C-EA-OPC-24-K-04 3,5 S(I)Ilc?g K PU/Filter 04:12 05:10 0 58 203 0,203
Organophosphates| t/o climb C-EA-OPC-24-K-05 3,5 gg?g K PU/Filter 05:10 05:45 0 35 123 0,1225
complete . . .
Organophosphates flight C-EA-OPC-24-L-02 1 SG-5100 L PU/Filter 04:12 12:00 0 468 468 0,4680
Organophosphates| 9&Scent/ C-EA-OPC-24-K-06 3,5 Gilian K PU/Filter 11:05 12:00 o | s5 192,5 0,1925
landing 5000
Aldehydes taxi C-EA-ALD-24-K-04 0,3 SG 350 K DNPH 04:12 05:10 0 58 17,4 0,0174
Aldehydes t/o climb C-EA-ALD-24-K-05 0,3 SG 350 K DNPH 05:10 05:45 0 35 10,5 0,0105
complete . .
Aldehydes flight C-EA-ALD-24-L-02 0,3 SG 350 L DNPH 04:12 12:00 0 468 140 0,1404
descent/
Aldehydes landing C-EA-ALD-24-K-06 0,3 SG 350 K DNPH 11:05 12:00 0 55 16,5 0,0165
VOC blank C-EA-VOC-24-blank_02
vOC taxi C-EA-VOC-24-TC-04a 7b 0,1 SG 350 | Tenax | Tenax TA 04:12 05:10 0 58 5,8 0,0058
vOoC taxi C-EA-VOC-24-TC-04b 13 0,1 SG 350 | Tenax | Tenax TA 04:12 05:10 0 58 58 0,0058
vOoC t/o climb C-EA-VOC-24-TC-05a 10 0,1 SG 350 | Tenax | Tenax TA 05:10 05:45 0 35 35 0,0035
vOC t/o climb C-EA-VOC-24-TC-05b 10b 0,1 SG 350 | Tenax | Tenax TA 05:10 05:45 0 35 3,5 0,0035
descent/
vOC landing C-EA-VOC-24-TC-06a 11b 0,1 SG 350 | Tenax | Tenax TA 11:06 12:00 0 54 54 0,0054
descent/
VOC landing C-EA-VOC-24-TC-06b 13b 0,1 SG 350 | Tenax | Tenax TA 11:06 12:00 0 54 5,4 0,0054
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #25 Measurement flight #49 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-HND Date:
Sampling point Flight deck Sampler:
Aircraft Boeing 747-8
Registration - uTC uTC
" . . Sample X X Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]{ Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min] Sample volume [L] (m3
Organophosphates taxi F-EA-OPC-25-K-01 35 g‘(')"(?g K PU/Filter 16:56 17:27 o | 31 109 0,109
Organophosphates|  t/o climb F-EA-OPC-25-K-02 35 ?85‘8 K PU/Filter 17:27 18:07 o | 40 140 0,1400
complete . . .
Organophosphates flight F-EA-OPC-25-L-01 1 SG-5100 L PU/Filter 16:56 04:26 0 690 690 0,6900
Organophosphates| 9€3¢ent/ F-EA-OPC-25-K-03 3,5 Gilian K PU/Filter 03:51 04:26 o | 35 123 0,1225
landing 5000
Aldehydes taxi F-EA-ALD-25-K-01 0,3 SG 350 K DNPH 16:56 17:27 0 31 9,3 0,0093
Aldehydes t/o climb F-EA-ALD-25-K-02 0,3 SG 350 K DNPH 17:27 18:07 0 40 12,0 0,0120
complete . .
Aldehydes flight F-EA-ALD-25-L-01 0,3 SG 350 L DNPH 16:56 04:26 0 690 207 0,2070
descent/
Aldehydes landing F-EA-ALD-25-K-03 0,3 SG 350 K DNPH 03:51 04:26 0 35 10,5 0,0105
VOC blank F-EA-VOC-25-blank_01
VOC taxi F-EA-VOC-25-TC-01a 51 0,1 SG 350 | Tenax | Tenax TA 16:54 17:27 0 33 3,3 0,0033
VOC taxi F-EA-VOC-25-TC-01b 51B 0,1 SG 350 | Tenax | Tenax TA 16:54 17:27 0 33 3,3 0,0033
VOC t/o climb F-EA-VOC-25-TC-02a 52 0,1 SG 350 | Tenax | Tenax TA 17:27 18:07 0 40 4,0 0,0040
VOC t/o climb F-EA-VOC-25-TC-02b 57B 0,1 SG 350 | Tenax | Tenax TA 17:27 18:07 0 40 4,0 0,0040
descent/
VOC landing F-EA-VOC-25-TC-03a 53 0,1 SG 350 | Tenax | Tenax TA 03:52 04:25 0 33 3,3 0,0033
descent/
VOC landing F-EA-VOC-25-TC-03b 53B 0,1 SG 350 | Tenax | Tenax TA 03:52 04:25 0 33 3,3 0,0033
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #25 Measurement flight #49 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-HND Date:
Sampling point  Cabin Sampler:
Aircraft Boeing 747-8
Registration - uTC uTC
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. Spa;]n;zl}e Start [hh:mm] | Stop [hh:mm] [fAtiaan [?Ati?'n’.)] Sample volume [L] Sampl[?n\:]olume
Organophosphates taxi C-EA-OPC-25-K-01 3,5 (533518 K PU/Filter 16:53 17:28 0 35 123 0,123
Organophosphates| o climb C-EA-OPC-25-K-02 35 ES'S‘S K PU/Filter 17:28 18:08 o | 40 140 0,1400
complete . . .
Organophosphates flight C-EA-OPC-25-L-01 1 SG-5100 L PU/Filter 16:53 04:24 0 691 691 0,6910
Organophosphates| 9escent/ C-EA-OPC-25K-03 35 Gilian K PU/Filter 03:45 04:24 o | 39 137 0,1365
landing 5000
Aldehydes taxi C-EA-ALD-25-K-01 0,3 SG 350 K DNPH 16:53 17:28 0 35 10,5 0,0105
Aldehydes t/o climb C-EA-ALD-25-K-02 0,3 SG 350 K DNPH 17:28 18:08 0 40 12,0 0,0120
complete . .
Aldehydes flight C-EA-ALD-25-L-01 0,3 SG 350 L DNPH 16:53 04:24 0 691 207 0,2073
descent/
Aldehydes landing C-EA-ALD-25-K-03 0,3 SG 350 K DNPH 03:45 04:24 0 39 11,7 0,0117
VOC blank C-EA-VOC-25-blank_01 67
vVOoC taxi C-EA-VOC-25-TC-0l1a 61 0,1 SG 350 | Tenax | Tenax TA 16:53 17:28 0 35 35 0,0035
voC taxi C-EA-VOC-25-TC-01b 61B 0,1 SG 350 | Tenax | Tenax TA 16:53 17:28 0 35 3,5 0,0035
VOoC t/o climb C-EA-VOC-25-TC-02a 62 0,1 SG 350 | Tenax | Tenax TA 17:28 18:08 0 40 4,0 0,0040
voC t/o climb C-EA-VOC-25-TC-02b 62B 0,1 SG 350 | Tenax | Tenax TA 17:28 18:08 0 40 4,0 0,0040
descent/
vOC landing C-EA-VOC-25-TC-03a 63 0,1 SG 350 | Tenax | Tenax TA 03:45 04:24 0 39 3,9 0,0039
descent/
vVoC landing C-EA-VOC-25-TC-03b 63 B 0,1 SG 350 | Tenax | Tenax TA 03:45 04:24 0 39 3,9 0,0039
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #25 Measurement flight #50 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route HND-FRA Date:
Sampling point  Flight deck Sampler:
Aircraft Boeing 747-8
Registration - uTC uTC
" . . Sample X . Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks [Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (m3
Organophosphates taxi F-EA-OPC-25-K-04 35 gggg K PU/Filter 06:15 06:40 0 25 88 0,088
Organophosphates | t/o climb F-EA-OPC-25-K-05 35 (gglc?g K PU/Filter 06:40 07:20 0 40 140 0,1400
complete . . .
Organophosphates flight F-EA-OPC-25-L-02 1 SG-5100 L PU/Filter 06:15 18:20 0 725 725 0,7250
Organophosphates| 9eScen/ F-EA-OPC-25-K-06 35 Gfan 1| puriter | 1735 18:20 o | 45 158 0,1575
landing 5000
Aldehydes taxi F-EA-ALD-25-K-04 0,3 SG 350 K DNPH 06:15 06:40 0 25 75 0,0075
Aldehydes t/o climb F-EA-ALD-25-K-05 0,3 SG 350 K DNPH 06:40 07:20 0 40 12,0 0,0120
Aldehydes Cof'}?gpr']fte F-EA-ALD-25-L-02 0,3 SG350 | L DNPH 06:15 18:20 o | 725 218 0,2175
descent/
Aldehydes landing F-EA-ALD-25-K-06 0,3 SG 350 K DNPH 17:35 18:20 0 45 13,5 0,0135
VOC blank F-EA-VOC-25-blank_02
VOC taxi F-EA-VOC-25-TF-04a 54 0,1 SG 350 | Tenax | Tenax TA 06:15 06:40 0 25 25 0,0025
vOC taxi F-EA-VOC-25-TF-04b 54B 0,1 SG 350 | Tenax | Tenax TA 06:15 06:40 0 25 25 0,0025
VvOC t/o climb F-EA-VOC-25-TF-05a 55 0,1 SG 350 | Tenax | Tenax TA 06:40 07:20 0 40 4,0 0,0040
VOC t/o climb F-EA-VOC-25-TF-05b 55B 0,1 SG 350 | Tenax | Tenax TA 06:40 07:20 0 40 4,0 0,0040
descent/
vVOC landing F-EA-VOC-25-TF-06a 56 0,1 SG 350 | Tenax | Tenax TA 17:40 18:20 0 40 4,0 0,0040
descent/
VvOC landing F-EA-VOC-25-TF-06b 56 B 0,1 SG 350 | Tenax | Tenax TA 17:40 18:20 0 40 4,0 0,0040
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #25 Measurement flight #50 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route HND-FRA Date:
Sampling point Cabin Sampler:
Aircraft Boeing 747-8
Registration - uTcC uTC
. . . Sample . . Start | Stop
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm)] Min] | [Min] Sample volume [L]|Sample volume [m3]
Organophosphates taxi C-EA-OPC-25-K-04 3,5 gg'g‘g K PUJFilter 06:19 06:42 o | 23 81 0,081
Organophosphates| t/o climb C-EA-OPC-25-K-05 3,5 E(I:I(?g K PU/Filter 06:44 07:24 0 40 140 0,1400
complete . i .
Organophosphates flight C-EA-OPC-25-L-02 1 SG-5100 L PU/Filter 06:19 18:15 0 716 716 0,7160
Organophosphates| déscent/ C-EA-OPC-25-K-06 3,5 Gilian K PUJFilter 17:40 18:15 o | 35 1225 0,1225
landing 5000
Aldehydes taxi C-EA-ALD-25-K-04 0,3 SG 350 K DNPH 06:19 06:42 0 23 6,9 0,0069
Aldehydes t/o climb C-EA-ALD-25-K-05 0,3 SG 350 K DNPH 06:44 07:24 0 40 12,0 0,0120
complete . .
Aldehydes flight C-EA-ALD-25-L-02 0,3 SG 350 L DNPH 06:19 18:15 0 716 215 0,2148
descent/
Aldehydes landing C-EA-ALD-25-K-06 0,3 SG 350 K DNPH 17:40 18:15 0 35 10,5 0,0105
vOoC blank C-EA-VOC-25-blank_02 67 B
voC taxi C-EA-VOC-25-TC-04a 64 0,1 SG 350 | Tenax | Tenax TA 06:19 06:42 0 23 2,3 0,0023
voC taxi C-EA-VOC-25-TC-04b 64 B 0,1 SG 350 | Tenax | Tenax TA 06:19 06:42 0 23 2,3 0,0023
VOC t/o climb C-EA-VOC-25-TC-05a 65 0,1 SG 350 | Tenax | Tenax TA 06:44 07:24 0 40 4,0 0,0040
voC t/o climb C-EA-VOC-25-TC-05b 65B 0,1 SG 350 | Tenax | Tenax TA 06:44 07:24 0 40 4,0 0,0040
descent/
voC landing C-EA-VOC-25-TC-06a 66 0,1 SG 350 | Tenax | Tenax TA 17:40 18:15 0 35 3,5 0,0035
descent/
voC landing C-EA-VOC-25-TC-06b 66 B 0,1 SG 350 | Tenax | Tenax TA 17:40 18:15 0 35 3,5 0,0035
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #26 Measurement flight #51 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-OSL Date:

Sampling point Flight deck Sampler:

Aircraft Airbus A320

Registration - uTC uTC

. Air flow Sample Start Stop Start | Stop [Sample volume | Sample volume
Parameter Condition [Remarks Sample Code Remarks [L/min] Pump No. phase [hh:mm] [hh:mm] [Min] | [Min ] i (m3]
Organophosphates taxi F-EA-OPC-26-K-01 35 (53(')"38 K PUIFilter 09:24 09:36 o | 12 42 0,042
Organophosphates | t/o climb F-EA-OPC-26-K-02 3,5 S(I;Igg K PU/Filter 09:40 10:12 0 32 112 0,1120
complete : . .
Organophosphates flight F-EA-OPC-26-L-01 35 SG-5100 L PU/Filter 09:22 11:29 0 127 445 0,4445
descent/ sample Gilian . . .

Organophosphates landing failre  |F"EA-OPC-26-K-03 3,5 5000 K PU/Filter 10:56 11:27 0 65 228 0,2275
Aldehydes taxi F-EA-ALD-26-K-01 0,3 SG 350 K DNPH 09:24 09:36 0 12 3,6 0,0036
Aldehydes t/o climb F-EA-ALD-26-K-02 0,3 SG 350 K DNPH 09:40 10:11 0 31 9,3 0,0093
Aldehydes cofrlri‘gr!fte F-EA-ALD-26-L-01 0,3 SG350 | L DNPH 09:22 11:29 0o | 127 38 0,0381
Aldehydes descent/ | sample o pr A b o6 K-03 0,3 SG350 | K DNPH 10:57 11:26 0 | 61 18,3 0,0183

landing failure
vVOC blank F-EA-VOC-26-blank_01
vVOC taxi F-EA-VOC-26-TC-0la 80 0,1 SG 350 | Tenax | Tenax TA 09:26 09:36 0 12 1,2 0,0012
vOC taxi F-EA-VOC-26-TC-01b 80B 0,1 SG 350 | Tenax | Tenax TA 09:26 09:36 0 12 1,2 0,0012
vOC t/o climb F-EA-VOC-26-TC-02a 81 0,1 SG 350 | Tenax | Tenax TA 09:40 10:09 0 29 2,9 0,0029
vVOC t/o climb F-EA-VOC-26-TC-02b 81B 0,1 SG 350 | Tenax | Tenax TA 09:40 10:09 0 29 2,9 0,0029
descent/ sample . .
vOC ) ; F-EA-VOC-26-TC-03a 82 0,1 SG 350 | Tenax | Tenax TA 10:59 11:29 0 58 5,8 0,0058
landing failure
descent/ sample
vOoC ) : F-EA-VOC-26-TC-03b 82B 0,1 SG 350 | Tenax | Tenax TA 10:59 11:29 0 58 58 0,0058
landing failure
sample failure: these samples were taken during both descent phases (outbound- and return flight) |sampling times for descent samples are the result of both sasmpling phases given on the data sheet flight deck return

EASA 2014.C15 CAQ/ 2015.LVP.64 CAQ Il Final Report  Appendix A Sample Volumes Calculation Page 104 of 137



Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #26 Measurement flight #51 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-OSL Date:
Sampling point  Cabin Sampler:
Aircraft Airbus A320
Registration - uTC uTC
L . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] [ Stop [hh:mm] Min] | [Min] Sample volume [L] [md
Organophosphates taxi C-EA-OPC-26-K-01 3,5 g(')“gg K PU/Filter 09:23 09:43 0 20 70 0,070
Organophosphates | t/o climb C-EA-OPC-26-K-02 3,5 gg'gg K PU/Filter 09:44 10:24 0 40 140 0,1400
complete . . .
Organophosphates flight C-EA-OPC-26-L-01 35 SG-5100 L PU/Filter 09:23 11:26 0 123 431 0,4305
Organophosphates | 9&scent/ C-EA-OPC-26-K-03 35 Gilian K | PuFiter 10:58 11:26 0o | 28 98 0,0980
landing 5000
Aldehydes taxi C-EA-ALD-26-K-01 0,3 SG 350 K DNPH 09:23 09:43 0 20 6,0 0,0060
Aldehydes t/o climb C-EA-ALD-26-K-02 0,3 SG 350 K DNPH 09:44 10:24 0 40 12,0 0,0120
complete . .
Aldehydes flight C-EA-ALD-26-L-01 0,3 SG 350 L DNPH 09:23 11:26 0 123 37 0,0369
descent/
Aldehydes landing C-EA-ALD-26-K-03 0,3 SG 350 K DNPH 10:58 11:26 0 28 8,4 0,0084
vOoC blank C-EA-VOC-26-blank_01 92B
vOoC taxi C-EA-VOC-26-TC-01a 86 0,1 SG 350 | Tenax | Tenax TA 09:23 09:43 0 20 2,0 0,0020
vVOoC taxi C-EA-VOC-26-TC-01b 86 B 0,1 SG 350 | Tenax | Tenax TA 09:23 09:43 0 20 2,0 0,0020
VOC t/o climb C-EA-VOC-26-TC-02a 97 0,1 SG 350 | Tenax | Tenax TA 09:44 10:24 0 40 4,0 0,0040
VOC t/o climb C-EA-VOC-26-TC-02b 97 B 0,1 SG 350 | Tenax | Tenax TA 09:44 10:24 0 40 4,0 0,0040
descent/
vocC landing C-EA-VOC-26-TC-03a 98 0,1 SG 350 | Tenax | Tenax TA 10:58 11:26 0 28 2,8 0,0028
descent/
vocC landing C-EA-VOC-26-TC-03b 98B 0,1 SG 350 | Tenax | Tenax TA 10:58 11:26 0 28 2,8 0,0028
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #26 Measurement flight #52 EASA CAQ Campaign 2015-2016 Return flight

Project EASA Study

Flight route OSL-FRA Date:

Sampling point  Flight deck Sampler:

Aircraft Airbus A320

Registration - uTC uTcC

. . . Sample . i Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (m3
Organophosphates taxi F-EA-OPC-26-K-04 3,5 (sg'gg K PU/Filter 12:08 12:22 0 14 49 0,049
Organophosphates| t/o climb F-EA-OPC-26-K-05 3,5 C;g'g‘g K PU/Filter 12:23 12:58 0 35 123 0,1225
complete ; . .
Organophosphates flight F-EA-OPC-26-L-02 3,5 SG-5100 L PU/Filter 12:07 14:11 0 124 434 0,4340
descent/ flight deck Gilian .

Organophosphates | " etgomg fight | F-EA-OPC-26-K-06 35 000 K PUIFilter | nosample no sample 0 34 119 0,1190
Aldehydes taxi F-EA-ALD-26-K-04 03 SG 350 K DNPH 12:08 12:22 0 14 42 0,0042
Aldehydes t/o climb F-EA-ALD-26-K-05 0,3 SG 350 K DNPH 12:23 12:58 0 35 10,5 0,0105
Aldehydes Cofr;?gr'::te F-EA-ALD-26-L-02 0,3 SG350 | L DNPH 12:07 14110 0 | 123 37 0,0369
Aldehydes d;ifj?nrg/ o e | F-EA-ALD-26-K-06 03 SG350 | K DNPH | nosample | nosample o | 32 96 0,0096

\Yele blank F-EA-VOC-26-blank_02

VOC taxi F-EA-VOC-26-TF-04a 83 0,1 SG 350 | Tenax | Tenax TA 12:09 12:22 0 13 13 0,0013
voC taxi F-EA-VOC-26-TF-04b 83B 0,1 SG 350 | Tenax | Tenax TA 12:09 12:22 0 13 1,3 0,0013
VOC t/o climb F-EA-VOC-26-TF-05a B 13462 0,1 SG 350 | Tenax | Tenax TA 12:23 12:56 0 33 33 0,0033
voC t/o climb F-EA-VOC-26-TF-05b B13441 0,1 SG 350 | Tenax | Tenax TA 12:23 12:56 0 33 33 0,0033
voC dgfj?n'g/ e e |F-EAVOC-26-TF-06a 82 01 SG 350 | Tenax | TenaxTA | nosample | nosample 0 0 00 0,0000
voc d;i‘éfnrg/ o ers |F-EAVOC-26-TF-06b 828 01 SG 350 | Tenax | TenaxTA | nosample | nosample 0 0 0.0 0,0000
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #26 Measurement flight #52 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route OSL-FRA Date:
Sampling point ~ Cabin Sampler:
Aircraft Airbus A320
Registration uTC uTC
- . . Sample . . Start | Stop
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L]|Sample volume [m3]
Organophosphates taxi C-EA-OPC-26-K-04 3,5 gglgg K PU/Filter 12:11 12:25 0 14 49 0,049
Organophosphates| /o climb C-EA-OPC-26-K-05 3,5 CS;(')"(")"S K PUIFilter 12:27 13:07 o | 40 140 0,1400
complete . . .
Organophosphates flight C-EA-OPC-26-L-02 3,5 SG-5100 L PU/Filter 12:11 14:14 0 123 431 0,4305
Organophosphates| 9€s¢ent/ C-EA-OPC-26-K-06 3,5 Gilian K PUIFilter 13:44 14:14 o | 30 105 0,1050
landing 5000
Aldehydes taxi C-EA-ALD-26-K-04 0,3 SG 350 K DNPH 12:11 12:25 0 14 4,2 0,0042
Aldehydes t/o climb C-EA-ALD-26-K-05 0,3 SG 350 K DNPH 12:27 13:07 0 40 12,0 0,0120
Aldehydes cof'}?é"']fte C-EA-ALD-26-L-02 0,3 SG350 | L DNPH 12:11 14:14 0 | 123 37 0,0369
descent/
Aldehydes landing C-EA-ALD-26-K-06 0,3 SG 350 K DNPH 13:44 14:14 0 30 9 0,0090
vVOC blank C-EA-VOC-26-blank_02
VOoC taxi C-EA-VOC-26-TC-04a 0,1 SG 350 | Tenax | Tenax TA 12:11 12:25 0 14 1,4 0,0014
VvOC taxi C-EA-VOC-26-TC-04b 0,1 SG 350 | Tenax | Tenax TA 12:11 12:25 0 14 1,4 0,0014
VOC t/o climb C-EA-VOC-26-TC-05a 0,1 SG 350 | Tenax | Tenax TA 12:27 13:07 0 40 4,0 0,0040
vocC t/o climb C-EA-VOC-26-TC-05b 0,1 SG 350 | Tenax | Tenax TA 12:27 13:07 0 40 4,0 0,0040
descent/
VOC landing C-EA-VOC-26-TC-06a 0,1 SG 350 | Tenax | Tenax TA 13:44 14:14 0 30 3,0 0,0030
descent/
vVOC landing C-EA-VOC-26-TC-06b 0,1 SG 350 | Tenax | Tenax TA 13:44 14:14 0 30 3,0 0,0030
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #27 Measurement flight #53 EASA CAQ Campaigh 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-MLE Date:
Sampling point Flight deck Sampler:
Aircraft Boeing 767-300
Registration - uTC uTC
. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks [Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm)] Min] | [Min] Sample volume [L] (m3
Organophosphates taxi F-EA-OPC-27-K-01 3,5 (533?8 K PU/Filter 18:48 19:12 0 24 84 0,084
Organophosphates| t/o climb F-EA-OPC-27-K-02 3,5 (533?8 K PU/Filter 19:13 19:57 0 44 154 0,1540
complete . . .
Organophosphates flight F-EA-OPC-27-L-01 1 SG-5100 L PU/Filter 18:44 04:50 0 606 606 0,6060
Organophosphates| d€scent/ F-EA-OPC-27-K-03 3,5 Gilian K PUJFilter 03:54 04:50 o | 56 196 0,1960
landing 5000
Aldehydes taxi F-EA-ALD-27-K-01 0,3 SG 350 K DNPH 18:47 19:11 0 24 7,2 0,0072
Aldehydes t/o climb F-EA-ALD-27-K-02 0,3 SG 350 K DNPH 19:12 19:56 0 44 13,2 0,0132
complete . .
Aldehydes flight F-EA-ALD-27-L-01 0,3 SG 350 L DNPH 18:44 04:50 0 606 182 0,1818
descent/
Aldehydes landing F-EA-ALD-27-K-03 0,3 SG 350 K DNPH 04:00 04:50 0 50 15,0 0,0150
VOC blank F-EA-VOC-27-blank_01
VvOC taxi F-EA-VOC-27-TC-0la 58 0,1 SG 350 | Tenax | Tenax TA 18:47 19:10 0 23 2,3 0,0023
VOC taxi F-EA-VOC-27-TC-01b 58b 0,1 SG 350 | Tenax | Tenax TA 18:47 19:10 0 23 2,3 0,0023
VOC t/o climb F-EA-VOC-27-TC-02a 59 0,1 SG 350 | Tenax | Tenax TA 19:11 19:58 0 47 47 0,0047
VOC t/o climb F-EA-VOC-27-TC-02b 59 b 0,1 SG 350 | Tenax | Tenax TA 19:11 19:58 0 47 4,7 0,0047
descent/
vOC landing F-EA-VOC-27-TC-03a 60 0,1 SG 350 | Tenax | Tenax TA 03:55 04:50 0 55 55 0,0055
descent/
VvOC landing F-EA-VOC-27-TC-03b 60 b 0,1 SG 350 | Tenax | Tenax TA 03:55 04:50 0 55 55 0,0055
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #27 Measurement flight #53 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-MLE Date:
Sampling point  Cabin Sampler:
Aircraft Boeing 767-300
Registration - uTC uTC
. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min] Sample volume [L] (m3
Organophosphates taxi C-EA-OPC-27-K-01 3,5 (533318 K PU/Filter 18:47 19:09 0 22 77 0,077
Organophosphates| t/o climb C-EA-OPC-27-K-02 3,5 g(l)“gg K PU/Filter 19:11 19:50 0 39 137 0,1365
complete : . .
Organophosphates flight C-EA-OPC-27-L-01 1 SG-5100 L PU/Filter 18:47 04:48 0 601 601 0,6010
Organophosphates| 9¢S¢ent/ C-EA-OPC-27-K-03 35 Giian || pusFiter | 0352 04:48 o | s6 196 0,1960
landing 5000
Aldehydes taxi C-EA-ALD-27-K-01 0,3 SG 350 K DNPH 18:47 19:09 0 22 6,6 0,0066
Aldehydes t/o climb C-EA-ALD-27-K-02 0,3 SG 350 K DNPH 19:11 19:50 0 39 11,7 0,0117
Aldehydes Cofrlri‘g:ﬁte C-EA-ALD-27-L-01 03 SG350 | L DNPH 18:47 04:48 0o | 601 180 0,1803
descent/
Aldehydes landing C-EA-ALD-27-K-03 0,3 SG 350 K DNPH 03:52 04:48 0 56 16,8 0,0168
VOC blank C-EA-VOC-27-blank_01 78b
VOC taxi C-EA-VOC-27-TC-01a 72 0,1 SG 350 | Tenax | Tenax TA 18:48 19:09 0 22 2,2 0,0022
VOC taxi C-EA-VOC-27-TC-01b 72b 0,1 SG 350 | Tenax | Tenax TA 18:48 19:09 0 22 2,2 0,0022
VOC t/o climb C-EA-VOC-27-TC-02a 73 0,1 SG 350 | Tenax | Tenax TA 19:11 19:50 0 39 3,9 0,0039
VOC t/o climb C-EA-VOC-27-TC-02b 73b 0,1 SG 350 | Tenax | Tenax TA 19:11 19:50 0 39 39 0,0039
descent/
VOC landing C-EA-VOC-27-TC-03a 74 0,1 SG 350 | Tenax | Tenax TA 03:52 04:48 0 56 5,6 0,0056
descent/
VOC landing C-EA-VOC-27-TC-03b 74 b 0,1 SG 350 | Tenax | Tenax TA 03:52 04:48 0 56 5,6 0,0056
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #27 Measurement flight #54 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route MLE-FRA Date:
Sampling point Flight deck Sampler:
Aircraft Boeing 767-300
Registration - uTC uTC
. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | (Min) Sample volume [L] (m]
taxi and /0 {combined with Gilian : . .
Organophosphates climb taxi F-EA-OPC-27-K-05 3,5 5000 K PU/Filter 06:22 07:07 0 45 158 0,158
Organophosphates F-EA-OPC-27-K-04 35 (5;(')"33 K PU/Filter | nosample no sample 0 0 0 0,0000
complete ; . .
Organophosphates Hight F-EA-OPC-27-L-02 1 SG-5100| L PU/Filter 06:22 17:07 0 645 645 0,6450
Organophosphates| d€scent/ F-EA-OPC-27-K-06 35 Gilian K PUJFilter 16:15 17:07 o | s2 182 0,1820
landing 5000
Aldehydes | @and V0 Jeombinedwihl e g p p) b.57.k.05 03 |SG350 | K DNPH 06:22 07:07 o | 45 135 00135
Aldehydes F-EA-ALD-27-K-04 0,3 SG 350 K DNPH no sample no sample 0 0 0,0 0,0000
Aldehydes coﬂ?gpr']fte F-EA-ALD-27-L-02 0,3 sG350 | L DNPH 06:22 17:07 0 | 645 194 0,1935
descent/
Aldehydes landing F-EA-ALD-27-K-06 0,3 SG 350 K DNPH 16:15 17:07 0 52 15,6 0,0156
VOC blank F-EA-VOC-27-blank_02
voc @ and U0 jeambned it g p o C27-TF-04a 68 01 SG 350 | Tenax | TenaxTA |  06:22 07:07 0o | 45 45 0,0045
voc tax'cﬁ‘:q‘:)ﬂo compnedwin| F_EA-VOC-27-TF-04b 68b 01 SG 350 | Tenax | TenaxTA | 06:22 07:07 o | 45 45 0,0045
\Yele F-EA-VOC-27-TF-05a 0,1 SG 350 | Tenax | Tenax TA | nosample no sample 0 0 0,0 0,0000
vOC F-EA-VOC-27-TF-05b 0,1 SG 350 | Tenax | Tenax TA | nosample no sample 0 0 0,0 0,0000
descent/
voC landing F-EA-VOC-27-TF-06a 69 01 SG 350 | Tenax | Tenax TA 16:15 17:07 0 52 5,2 0,0052
descent/
vOC landing F-EA-VOC-27-TF-06b 69 b 0,1 SG 350 | Tenax | Tenax TA 16:15 17:07 0 52 52 0,0052
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #27 Measurement flight #54 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route MLE-FRA Date:
Sampling point ~ Cabin Sampler:
Aircraft Boeing 767-300
Registration - uTC uTcC
. . . Sample i . Start | Stop
Parameter Condition Remarks Sample Code Remarks Air flow [L/min][ Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min] Sample volume [L]| Sample volume [m?]
Organophosphates C-EA-OPC-27-K-04 3,5 (5332?8 K PU/Filter no sample no sample 0 0 0 0,000
taxi and /0 | combined with Gilian ) . .
Organophosphates climb - C-EA-OPC-27-K-05 3,5 5000 K PU/Filter 06:20 07:05 0 45 158 0,1575
complete ! . .
Organophosphates | “(iH " C-EA-OPC-27-L-02 1 SG-5100| L | PUfFilter 06:20 17:05 0 |e45 645 0,6450
Organophosphates | 9€S¢ent/ C-EA-OPC-27-K-06 35 Gilan | pyFilter 16:15 17:05 o | s0 175 0,1750
landing 5000
Aldehydes C-EA-ALD-27-K-04 0,3 SG350 | K DNPH no sample no sample 0 0 0,0 0,0000
Aldehydes tax'cﬁr:%tlo combnedwith £ A-ALD-27-K-05 03 SG350 | K | DNPH 06:20 07:05 o | 45 135 0,0135
complete . .
Aldehydes tight C-EA-ALD-27-L-02 0,3 SG350 | L DNPH 06:20 17:05 0 |645 194 0,1935
descent/
Aldehydes landing C-EA-ALD-27-K-06 0,3 SG350 | K DNPH 16:15 17:05 o | 50 15 0,0150
vOC blank C-EA-VOC-27-blank_02
Tena
vOC C-EA-VOC-27-TC-04a 0,1 SG350 | O 7| TenaxTA | nosampie no sample 0 0 0,0 0,0000
Tena
VvVOC C-EA-VOC-27-TC-04b 0,1 SG 350 . Tenax TA no sample no sample 0 0 0,0 0,0000
voc tax::;‘;‘:)uo combnedwith | EA-VOC-27-TC-05a 758 01 SG 350 TeX”a TenaxTA | 06:20 07:05 o | 45 45 0,0045
voC tax'cﬁ‘;‘:)ﬂo combnedwith | EA-VOC-27-TC-05b 75 0,1 SG 350 Texna TenaxTA |  06:20 07:05 o | 45 45 0,0045
voC dIZf]fﬁnrg/ C-EA-VOC-27-TC-06a 76 0,1 SG 350 Ti”a TenaxTA | 1615 17:05 o | s0 5,0 0,0050
voC d;ifnenrg/ C-EA-VOC-27-TC-06b 76 B 0,1 SG 350 Ti”a TenaxTA | 1615 17:05 o | s0 5,0 0,0050
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #28 Measurement flight #55 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-MLE Date:
Sampling point  Flight deck Sampler:
Aircraft Boeing 767-300
Registration utcC utcC
" . . Sample . X Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min] Sample volume [L] (]
Organophosphates taxi F-EA-OPC-28-K-01 35 g‘g'g‘g K | PUFilter 19:25 20:03 o | 38 133 0,133
Organophosphates| t/o climb F-EA-OPC-28-K-02 3,5 Sg'gg K PU/Filter 20:04 20:43 0 39 137 0,1365
complete . . .
Organophosphates flight F-EA-OPC-28-L-01 1 SG-5100 L PU/Filter 19:25 05:48 0 623 623 0,6230
Organophosphates | 9€scent/ F-EA-OPC-28-K-03 35 Gilian K PUJFilter 04:45 05:48 o | 63 221 0,2205
landing 5000
Aldehydes taxi F-EA-ALD-28-K-01 0,3 SG 350 K DNPH 19:25 20:03 0 38 11,4 0,0114
Aldehydes t/o climb F-EA-ALD-28-K-02 0,3 SG 350 K DNPH 20:04 20:43 0 39 11,7 0,0117
Aldehydes Comgr'ﬁte F-EA-ALD-28-L-01 0,3 SG350 | L DNPH 19:25 05:48 o | 623 187 0,1869
Aldehydes dl‘;f]‘;?nnsl F-EA-ALD-28-K-03 0,3 SG350 | K DNPH 04:45 05:48 o | 3 18,9 0,0189
vVoC blank F-EA-VOC-28-blank_01
VOC taxi F-EA-VOC-28-TC-01a VIl 0,1 SG 350 | Tenax | Tenax TA 19:25 20:03 0 38 38 0,0038
vVoC taxi F-EA-VOC-28-TC-01b Vil b 0,1 SG 350 | Tenax | Tenax TA 19:25 20:03 0 38 3,8 0,0038
VvVOC t/o climb F-EA-VOC-28-TC-02a IX 0,1 SG 350 | Tenax | Tenax TA 20:04 20:41 0 37 3,7 0,0037
vVoC t/o climb F-EA-VOC-28-TC-02b IX2 0,1 SG 350 | Tenax | Tenax TA 20:04 20:41 0 37 3,7 0,0037
descent/
VOC landing F-EA-VOC-28-TC-03a XI 0,1 SG 350 | Tenax | Tenax TA 04:45 05:48 0 63 6,3 0,0063
descent/
VOC landing F-EA-VOC-28-TC-03b Xl'b 0,1 SG 350 | Tenax | Tenax TA 04:45 05:48 0 63 6,3 0,0063
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #28 Measurement flight #55 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-MLE Date:
Sampling point  Cabin Sampler:
Aircraft Boeing 767-300
Registration - uTC uTC
. . . Sample i i Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (3]
Organophosphates taxi C-EA-OPC-28-K-01 3,5 (53(')"8"8 K PUJFilter 19:16 20:05 0 | 49 172 0,172
Organophosphates | t/o climb C-EA-OPC-28-K-02 3,5 (é;(thg\g K PU/Filter 20:05 20:45 0 40 140,0 0,1400
complete . . .
Organophosphates flight C-EA-OPC-28-L-01 1 SG-5100 L PU/Filter 19:16 05:47 0 631 631 0,6310
Organophosphates desc:_ant/ C-EA-OPC-28-K-03 3,5 Gilian K PU/Filter 04:45 05:47 0 62 217 0,2170
landing 5000
Aldehydes taxi C-EA-ALD-28-K-01 0,3 SG 350 K DNPH 19:16 20:05 0 49 14,7 0,0147
Aldehydes t/o climb C-EA-ALD-28-K-02 0,3 SG 350 K DNPH 20:05 20:45 0 40 12,0 0,0120
Aldehydes Coari‘gr':te C-EA-ALD-28-L-01 03 SG350 | L DNPH 19:16 05:47 0 | 631 189 0,1893
descent/
Aldehydes landing C-EA-ALD-28-K-03 0,3 SG 350 K DNPH 04:45 05:47 0 62 18,6 0,0186
VOC blank C-EA-VOC-28-blank_01
VOC taxi C-EA-VOC-28-TC-01a 2 0,1 SG 350 | Tenax | Tenax TA 19:16 20:05 0 49 4,9 0,0049
VOC taxi C-EA-VOC-28-TC-01b 2b 0,1 SG 350 | Tenax | Tenax TA 19:16 20:05 0 49 4,9 0,0049
VOC t/o climb C-EA-VOC-28-TC-02a 3 0,1 SG 350 | Tenax | Tenax TA 20:06 20:46 0 40 4,0 0,0040
VOC t/o climb C-EA-VOC-28-TC-02b 3b 0,1 SG 350 | Tenax | Tenax TA 20:06 20:46 0 40 4,0 0,0040
descent/
VOC landing C-EA-VOC-28-TC-03a 5 0,1 SG 350 | Tenax | Tenax TA 04:45 05:47 0 62 6,2 0,0062
descent/ . .
VOC landing C-EA-VOC-28-TC-03b 5b 0,1 SG 350 | Tenax | Tenax TA 04:45 05:47 0 62 6,2 0,0062
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #28 Measurement flight #56 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route MLE-FRA Date:
Sampling point Flight deck Sampler:
Aircraft Boeing 767-300
Registration - uTC uTC
- . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]{ Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (m3
Organophosphates taxi F-EA-OPC-28-K-04 3,5 g(l)hglg K PU/Filter 07:01 07:38 0 37 130 0,130
Organophosphates| t/o climb F-EA-OPC-28-K-05 35 (533?8 K PU/Filter 07:39 08:32 0 53 186 0,1855
complete : . .
Organophosphates flight F-EA-OPC-28-1-02 1 SG-5100 L PU/Filter 06:58 17:57 0 659 659 0,6590
Organophosphates| 965¢ent/ F-EA-OPC-28-K-06 35 Gilian K PUIFilter 17:13 17:58 o | 45 158 0,1575
landing 5000
Aldehydes taxi F-EA-ALD-28-K-04 0,3 SG 350 K DNPH 07:01 07:38 0 37 11,1 0,0111
Aldehydes t/o climb F-EA-ALD-28-K-05 0,3 SG 350 K DNPH 07:39 08:32 0 53 15,9 0,0159
Aldehydes CO;HS’:?G F-EA-ALD-28-L-02 03 SG350 | L DNPH 06:58 17:57 0 | 659 198 0,1977
Aldehydes d;ig?n'g/ F-EA-ALD-28-K-06 03 SG350 | K DNPH 17:14 17:58 0 | 44 132 0,0132
VOC blank F-EA-VOC-28-blank_02
vOC taxi F-EA-VOC-28-TF-04a XIvV 0,1 SG 350 | Tenax | Tenax TA 07:00 07:39 0 39 3,9 0,0039
vOC taxi F-EA-VOC-28-TF-04b XIV b 0,1 SG 350 | Tenax | Tenax TA 07:00 07:39 0 39 3,9 0,0039
vOC t/o climb F-EA-VOC-28-TF-05a XV 0,1 SG 350 | Tenax | Tenax TA 07:41 08:32 0 51 51 0,0051
vOC t/o climb F-EA-VOC-28-TF-05b XV b 0,1 SG 350 | Tenax | Tenax TA 07:41 08:32 0 51 51 0,0051
descent/
VOC landing F-EA-VOC-28-TF-06a XVII 0,1 SG 350 | Tenax | Tenax TA 17:18 17:58 0 40 4,0 0,0040
descent/ . .
vOC landing F-EA-VOC-28-TF-06b XVII b 0,1 SG 350 | Tenax | Tenax TA 17:18 17:58 0 40 4,0 0,0040
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #28 Measurement flight #56 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route MLE-FRA Date:
Sampling point  Cabin Sampler:
Aircraft Boeing 767-300
Registration - uTC uTC
. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] [Min] [Min] Sample volume [L] [m]
Organophosphates taxi C-EA-OPC-28-K-04 3,5 (53(I)"§8 K PU/Filter 07:00 07:37 0 37 130 0,130
Organophosphates | t/o climb C-EA-OPC-28-K-05 3,5 (S;glgg K PU/Filter 07:38 08:41 0 63 221 0,2205
complete . . .
Organophosphates flight C-EA-OPC-28-1-02 1 SG-5100 L PU/Filter 07:04 17:55 0 651 651 0,6510
Organophosphates| 9escent/ C-EA-OPC-28-K-06 3,5 Gilian K PUJFilter 17:10 17:55 0 45 158 0,1575
landing 5000
Aldehydes taxi C-EA-ALD-28-K-04 0,3 SG 350 K DNPH 07:00 07:37 0 37 11,1 0,0111
Aldehydes t/o climb C-EA-ALD-28-K-05 0,3 SG 350 K DNPH 07:38 08:41 0 63 18,9 0,0189
Aldehydes coz?grﬁte C-EA-ALD-28-L-02 0,3 sG350 | L DNPH 07:04 17:55 o | 651 195 0,1953
Aldehydes d;i‘é?n’g/ C-EA-ALD-28-K-06 0,3 SG350 | K DNPH 17:10 17:55 0 45 13,5 0,0135
vOC blank C-EA-VOC-28-blank_02
VOC taxi C-EA-VOC-28-TC-04a 7 0,1 SG 350 | Tenax | Tenax TA 07:01 07:38 0 37 3,7 0,0037
vVOC taxi C-EA-VOC-28-TC-04b 7b 0,1 SG 350 | Tenax | Tenax TA 07:01 07:38 0 37 3,7 0,0037
VOC t/o climb C-EA-VOC-28-TC-05a 10 0,1 SG 350 | Tenax | Tenax TA 07:38 08:41 0 63 6,3 0,0063
vOC t/o climb C-EA-VOC-28-TC-05b 10b 0,1 SG 350 | Tenax | Tenax TA 07:38 08:41 0 63 6,3 0,0063
descent/
VOC landing C-EA-VOC-28-TC-06a 11 0,1 SG 350 | Tenax | Tenax TA 17:10 17:55 0 45 4.5 0,0045
descent/
VOC landing C-EA-VOC-28-TC-06b 11b 0,1 SG 350 | Tenax | Tenax TA 17:10 17:55 0 45 4,5 0,0045
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #29 Measurement flight #57 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-MLE Date:
Sampling point  Flight deck Sampler:
Aircraft Boeing 767-300
Registration - uTC uTC
. . . Sample . . Start | Stop
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L]|Sample volume [m3]
Organophosphates taxi F-EA-OPC-29-K-01 3,5 (533';‘8 K | PUFilter 19:07 19:21 0 | 14 49 0,049
Organophosphates| t/o climb F-EA-OPC-29-K-02 3,5 gg'gg K PU/Filter 19:21 20:06 0 45 158 0,1575
complete . . .
Organophosphates flight F-EA-OPC-29-L-01 1 SG-5100 L PU/Filter 19:07 05:13 0 606 606 0,6060
Organophosphates| 9Scent/ F-EA-OPC-29-K-03 35 Giian || purFilter 04:20 05:13 o | 53 186 0,1855
landing 5000
Aldehydes taxi F-EA-ALD-29-K-01 0,3 SG 350 K DNPH 19:07 19:21 0 14 4,2 0,0042
Aldehydes t/o climb F-EA-ALD-29-K-02 0,3 SG 350 K DNPH 19:21 20:06 0 45 13,5 0,0135
Aldehydes CO;F;’:EE F-EA-ALD-29-L-01 0,3 SG350 | L DNPH 19:07 05:13 0 | 606 182 0,1818
descent/
Aldehydes landing F-EA-ALD-29-K-03 0,3 SG 350 K DNPH 04:20 05:13 0 53 15,9 0,0159
vVOC blank F-EA-VOC-29-blank_01
VOC taxi F-EA-VOC-29-TC-0la 51 0,1 SG 350 | Tenax | Tenax TA 19:07 19:21 0 14 1,4 0,0014
VOC taxi F-EA-VOC-29-TC-01b 51b 0,1 SG 350 |Tenax | Tenax TA 19:07 19:21 0 14 1,4 0,0014
VOC t/o climb F-EA-VOC-29-TC-02a 52 0,1 SG 350 |Tenax| Tenax TA 19:21 20:06 0 45 4,5 0,0045
VOC t/o climb F-EA-VOC-29-TC-02b 52b 0,1 SG 350 |Tenax| Tenax TA 19:21 20:06 0 45 4.5 0,0045
descent/
VOC landing F-EA-VOC-29-TC-03a 53 0,1 SG 350 |Tenax | Tenax TA 04:20 05:13 0 53 5,3 0,0053
descent/
VOC landing F-EA-VOC-29-TC-03b 53b 0,1 SG 350 |Tenax | Tenax TA 04:20 05:13 0 53 5,3 0,0053
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #29 Measurement flight #57 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-MLE Date:
Sampling point  Cabin Sampler:
Aircraft Boeing 767-300
Registration - uTC uTC
L . . Sample X . Start | Stop
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Ming | Min] Sample volume [L]|Sample volume [m?]
Organophosphates taxi C-EA-OPC-29-K-01 35 (533?8 K PU/Filter 19:07 19:19 0 12 42,0 0,042
Organophosphates| t/o climb C-EA-OPC-29-K-02 3,5 ?(l)"gg K PU/Filter 19:21 20:04 0 43 150,5 0,1505
complete ; . .
Organophosphates flight C-EA-OPC-29-L-01 1 SG-5100 L PU/Filter 19:06 05:11 0 605 605,0 0,6050
Organophosphates| d€scent/ C-EA-OPC-29-K-03 3,5 Gilian K PUJFilter 04:19 05:11 o | s2 182,0 0,1820
landing 5000
Aldehydes taxi C-EA-ALD-29-K-01 0,3 SG 350 K DNPH 19:07 19:19 0 12 3,6 0,0036
Aldehydes t/o climb C-EA-ALD-29-K-02 0,3 SG 350 K DNPH 19:21 20:04 0 43 12,9 0,0129
complete . .
Aldehydes flight C-EA-ALD-29-L-01 0,3 SG 350 L DNPH 19:06 05:11 0 605 1815 0,1815
descent/
Aldehydes landing C-EA-ALD-29-K-03 0,3 SG 350 K DNPH 04:20 05:11 0 51 15,3 0,0153
VOC blank C-EA-VOC-29-blank_01
VOC taxi C-EA-VOC-29-TC-0la 61 0,1 SG 350 | Tenax | Tenax TA 19:08 19:18 0 10 1,0 0,0010
VOC taxi C-EA-VOC-29-TC-01b 61b 0,1 SG 350 | Tenax | Tenax TA 19:08 19:18 0 10 1,0 0,0010
vOC t/o climb C-EA-VOC-29-TC-02a 62 0,1 SG 350 | Tenax | Tenax TA 19:20 20:04 0 44 4,4 0,0044
VOC t/o climb C-EA-VOC-29-TC-02b 62b 0,1 SG 350 | Tenax | Tenax TA 19:20 20:04 0 44 4.4 0,0044
descent/
vOC landing C-EA-VOC-29-TC-03a 63 0,1 SG 350 | Tenax | Tenax TA 04:19 05:11 0 52 52 0,0052
descent/
VOC landing C-EA-VOC-29-TC-03b 63 b 0,1 SG 350 | Tenax | Tenax TA 04:19 05:11 0 52 5,2 0,0052
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #29 Measurement flight #58 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route MLE-FRA Date:
Sampling point Flight deck Sampler:
Aircraft Boeing 767-300
Registration - uTcC uTC
- . . Sample X . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (m3
Organophosphates taxi F-EA-OPC-29-K-04 3,5 g(')"(‘?g K | PUFilter 06:30 06:52 0 22 77 0,077
Organophosphates| t/o climb F-EA-OPC-29-K-05 35 (533?8 K PU/Filter 06:52 07:32 0 40 140 0,1400
complete . . .
Organophosphates flight F-EA-OPC-29-L-02 1 SG-5100 L PU/Filter 06:30 17:26 0 656 656 0,6560
Organophosphates| 965¢ent/ F-EA-OPC-29-K-06 35 Gilian K | PUFilter 16:45 17:26 0o | a1 144 0,1435
landing 5000
Aldehydes taxi F-EA-ALD-29-K-04 0,3 SG 350 K DNPH 06:30 06:52 0 22 6,6 0,0066
Aldehydes t/o climb F-EA-ALD-29-K-05 0,3 SG 350 K DNPH 06:52 07:31 0 39 11,7 0,0117
complete . .
Aldehydes flight F-EA-ALD-29-L-02 0,3 SG 350 L DNPH 06:30 17:26 0 656 196,8 0,1968
descent/
Aldehydes landing F-EA-ALD-29-K-06 0,3 SG 350 K DNPH 16:45 17:26 0 41 12,3 0,0123
VOC blank F-EA-VOC-29-blank_02
vOC taxi F-EA-VOC-29-TF-04a 54 0,1 SG 350 | Tenax | Tenax TA 06:30 06:52 0 22 2,2 0,0022
vOC taxi F-EA-VOC-29-TF-04b 54 b 0,1 SG 350 | Tenax | Tenax TA 06:30 06:52 0 22 2,2 0,0022
vOC t/o climb F-EA-VOC-29-TF-05a 55 0,1 SG 350 | Tenax | Tenax TA 06:52 07:30 0 38 3,8 0,0038
vOC t/o climb F-EA-VOC-29-TF-05b 55b 0,1 SG 350 | Tenax | Tenax TA 06:52 07:30 0 38 3,8 0,0038
descent/
VOC landing F-EA-VOC-29-TF-06a 56 0,1 SG 350 | Tenax | Tenax TA 16:45 17:26 0 41 4,1 0,0041
descent/
vOC landing F-EA-VOC-29-TF-06b 56 b 0,1 SG 350 | Tenax | Tenax TA 16:45 17:26 0 41 41 0,0041
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #29 Measurement flight #58 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route MLE-FRA Date:
Sampling point ~ Cabin Sampler:
Aircraft Boeing 767-300
Registration - uTC uTC
. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min] Sample volume [L] (M7
Organophosphates taxi C-EA-OPC-29-K-04 35 ggglg K PU/Filter 06:32 06:52 0 20 70 0,070
Organophosphates| t/o climb C-EA-OPC-29-K-05 3,5 gg'gg K PU/Filter 06:53 07:33 0 40 140 0,1400
complete . . .
Organophosphates flight C-EA-OPC-29-L-02 1 SG-5100 L PU/Filter 06:32 17:26 0 654 654 0,6540
Organophosphates| d€scent/ C-EA-OPC-29-K-06 35 Gilan | pysrilter 16:47 17:26 0o | 39 137 0,1365
landing 5000
Aldehydes taxi C-EA-ALD-29-K-04 0,3 SG 350 K DNPH 06:32 06:52 0 20 6,0 0,0060
Aldehydes t/o climb C-EA-ALD-29-K-05 0,3 SG 350 K DNPH 06:53 07:33 0 40 12,0 0,0120
complete . .
Aldehydes flight C-EA-ALD-29-L-02 0,3 SG 350 L DNPH 06:32 17:26 0 654 196 0,1962
descent/
Aldehydes landing C-EA-ALD-29-K-06 0,3 SG 350 K DNPH 16:47 17:26 0 39 11,7 0,0117
vOoC blank C-EA-VOC-29-blank_02 67b
vOoC taxi C-EA-VOC-29-TC-04a 64 0,1 SG 350 |[Tenax| Tenax TA 06:32 06:52 0 20 2,0 0,0020
vocC taxi C-EA-VOC-29-TC-04b 64b 0,1 SG 350 [Tenax| Tenax TA 06:32 06:52 0 20 2,0 0,0020
VvOC t/o climb C-EA-VOC-29-TC-05a 65 0,1 SG 350 [Tenax| Tenax TA 06:53 07:33 0 40 4,0 0,0040
VvVOC t/o climb C-EA-VOC-29-TC-05b 65b 0,1 SG 350 |Tenax| Tenax TA 06:53 07:33 0 40 4,0 0,0040
descent/
VOC landing C-EA-VOC-29-TC-06a 66 0,1 SG 350 |[Tenax| Tenax TA 16:47 17:26 0 39 3,9 0,0039
descent/
VvOC landing C-EA-VOC-29-TC-06b 66 b 0,1 SG 350 |[Tenax| Tenax TA 16:47 17:26 0 39 3,9 0,0039
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #30 Measurement flight #59 EASA CAQ Campaign 2015-2016 Outgoing flight

Project EASA Study

Flight route FRA-LHR Date:

Sampling point  Flight deck Sampler:

Aircraft Airbus A 320

Registration - labeling for assessment | labeling on samples uTC uTC

. . . Sample X X Start | Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | (Ming Sample volume [L] [ms]
Organophosphates taxi F-EA-OPC-30-K-01 F-EA-OPC-59-K-01 5 SG-10 K PU/Filter 07:54 08:09 0 15 75 0,075
Organophosphates | t/o climb F-EA-OPC-30-K-02 F-EA-OPC-59-K-02 5 SG-10 K PU/Filter 08:09 08:50 0 41 205 0,2050
complete : . .
Organophosphates flight F-EA-OPC-30-L-01 F-EA-OPC-59-L 35 SG-5100 L PU/Filter 07:47 09:34 0 107 375 0,3745
descent/ ; . .

Organophosphates landing F-EA-OPC-30-K-03 F-EA-OPC-59-K-03 5 SG-10 K PU/Filter 09:00 09:30 0 30 150 0,1500
Aldehydes taxi F-EA-ALD-30-K-01 F-EA-ALD-59-K-01 0,3 SG 350 K DNPH 07:54 08:09 0 15 4.5 0,0045
Aldehydes /o climb F-EA-ALD-30-K-02 F-EA-ALD-59-K-02 0,3 SG 350 K DNPH 08:09 08:50 0 41 12,3 0,0123

complete . .
Aldehydes flight F-EA-ALD-30-L-01 F-EA-ALD-59-L 0,3 SG 350 L DNPH 07:53 09:34 0 101 30,3 0,0303
descent/ . .
Aldehydes landing F-EA-ALD-30-K-03 F-EA-ALD-59-K-03 0,3 SG 350 K DNPH 09:00 09:31 0 31 9,3 0,0093
VOC blank F-EA-VOC-30-blank_01 |F-EA-VOC-59-blank_01
VvOoC taxi F-EA-VOC-30-TC-0la F-EA-VOC-59-TC-Ola 71 0,1 SG 350 | Tenax | Tenax TA 07:56 08:09 0 13 1,3 0,0013
VvOoC taxi F-EA-VOC-30-TC-01b F-EA-VOC-59-TC-01b 71 b 0,1 SG 350 | Tenax | Tenax TA 07:56 08:09 0 13 1,3 0,0013
VvOoC t/o climb F-EA-VOC-30-TC-02a F-EA-VOC-59-TC-02a 58 0,1 SG 350 | Tenax | Tenax TA 08:09 08:50 0 41 4,1 0,0041
vOoC t/o climb F-EA-VOC-30-TC-02b F-EA-VOC-59-TC-02b 58 b 0,1 SG 350 | Tenax | Tenax TA 08:09 08:50 0 41 4,1 0,0041
descent/
VvOoC landing F-EA-VOC-30-TC-03a F-EA-VOC-59-TC-03a 59 0,1 SG 350 | Tenax | Tenax TA 09:01 09:30 0 29 2,9 0,0029
descent/
VvOoC landing F-EA-VOC-30-TC-03b F-EA-VOC-59-TC-03b 59 b defect 0,1 SG 350 | Tenax | Tenax TA no sample no sample 0 0 0,0 0,0000
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

Cycle #30 Measurement flight #59 EASA CAQ Campaign 2015-2016 Outgoing flight
Project EASA Study
Flight route FRA-LHR Date:
Sampling point  Cabin Sampler:
Aircraft Airbus A320
Registration - labeling for assessment| labeling on samples uTC uTC
Parameter Condition Remarks Sample Code Remarks [Air flow [L/min]| Pump No. S;)zliqn;zlee Start [hh:mm] Stop [hh:mm] [5’:’/"::.1] [illi(:f] Sample volume [L] Sampl[fn\zl]olume
Organophosphates taxi C-EA-OPC-30-K-01 C-EA-OPC-59-K-01 10 SG-10 K PU/Filter 07:56 08:09 0 13 130 0,130
Organophosphates t/o climb C-EA-OPC-30-K-02 C-EA-OPC-59-K-02 10 SG-10 K PU/Filter 08:09 08:49 0 40 400 0,4000
Organophosphates complete flight C-EA-OPC-30-L-01 C-EA-OPC-59-L 35 SG-5100 L PU/Filter 07:56 09:37 0 101 354 0,3535
Organophosphates d;?:;?:;/ C-EA-OPC-30-K-03 C-EA-OPC-59-K-03 10 SG-10 K PU/Filter 08:49 09:37 0 48 480 0,4800
Aldehydes taxi C-EA-ALD-30-K-01 C-EA-ALD-59-K-01 0,3 SG 350 K DNPH 07:56 08:09 0 13 39 0,0039
Aldehydes t/o climb C-EA-ALD-30-K-02 C-EA-ALD-59-K-02 0,3 SG 350 K DNPH 08:09 08:49 0 40 12,0 0,0120
Aldehydes complete flight C-EA-ALD-30-L-01 C-EA-ALD-59-L 0,3 SG 350 L DNPH 07:56 09:37 0 101 30,3 0,0303
Aldehydes e, C-EA-ALD-30-K-03  |C-EA-ALD-59-K-03 03 sG350 | K DNPH 08:49 00:37 o | 14 0,014
voc blank C-EA-VOC-30-blank_01 |C-EA-VOC-59-blank 01 78u.78b
voc taxi C-EA-VOC-30-TC-0la |C-EA-VOC-59-TC-0Ola 72 0,1 SG 350 | Tenax Tenax TA 07:56 08:09 0 13 13 0,0013
voc taxi C-EA-VOC-30-TC-01b |C-EA-VOC-59-TC-01b 72b 0,1 SG350 | Tenax Tenax TA 07:56 08:09 0 13 13 0,0013
voc t/o climb C-EA-VOC-30-TC-02a [C-EA-VOC-59-TC-02a 73 01 SG350 | Tenax Tenax TA 08:09 08:49 0 40 4,0 0,0040
voc to climb C-EA-VOC-30-TC-02b |C-EA-VOC-59-TC-02b 73b 0,1 SG350 | Tenax Tenax TA 08:09 08:49 0 40 4,0 0,0040
voc Cevamg | CEAVOC-30-TC-03a |C-EAVOC-59-TC-03a 74 01 SG350 | Tenax | TenaxTA 08:49 09:37 o | 48 0.0048
voc d;ig?ﬁ; C-EA-VOC-30-TC-03b |C-EA-VOC-59-TC-03b 74b 01 SG350 | Tenax | TenaxTA 08:49 09:37 0 a8 48 0,0048
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #30 Measurement flight #60 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route LHR-FRA Date:
Sampling point  Flight deck Sampler:
Aircraft Airbus A320
Registration - labeling for assessment | labeling on samples uTC uTtcC
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. Sample Start [hh:mm] [ Stop [hh:mm] Stgrt St_Op Sample volume [L] Sample volume
phase [Min] | [Min] [m3]
Organophosphates taxi F-EA-OPC-30-K-04 F-EA-OPC-60-K-01 5 Gilian 5000 K PU/Filter 09:37 09:46 0 9 45 0,045
Organophosphates t/o climb F-EA-OPC-30-K-05 F-EA-OPC-60-K-02 5 Gilian 5000 K PU/Filter 09:46 10:27 0 41 205 0,2050
Organophosphates | complete flight F-EA-OPC-30-L-02 F-EA-OPC-60-L 35 SG-5100 L PU/Filter 09:36 1103 0 87 305 0,3045
Organophosphates dlzi(c:iier?é/ F-EA-OPC-30-K-06 F-EA-OPC-60-K-03 5 Gilian 5000 K PU/Filter 10:27 10:57 0 30 150 0,1500
Aldehydes taxi F-EA-ALD-30-K-04 F-EA-ALD-60-K-01 03 SG 350 K DNPH 09:37 09:46 0 9 2,7 0,0027
Aldehydes t/o climb F-EA-ALD-30-K-05 F-EA-ALD-60-K-02 03 SG 350 K DNPH 09:46 10:27 0 41 123 0,0123
Aldehydes complete flight F-EA-ALD-30-L-02 F-EA-ALD-60-L 03 SG 350 L DNPH 09:36 11:03 0 87 26,1 0,0261
Aldehydes dl‘;f‘ff:;’ F-EA-ALD-30-K-06  |F-EA-ALD-60-K-03 03 sGas0 | K DNPH 1027 1057 0 20 90 0,000
voc blank F-EA-VOC-30-blank_02 |F-EA-VOC-60-blank
voc taxi F-EA-VOC-30-TC-04a |F-EA-VOC-60-TF-Ola 96 0,1 SG 350 Tenax Tenax TA 09:38 09:47 0 9 0,9 0,0009
voC taxi F-EA-VOC-30-TC-04b |F-EA-VOC-60-TF-01b 96 b 0,1 SG 350 Tenax Tenax TA 09:38 09:47 0 9 0,9 0,0009
vocC t/o climb F-EA-VOC-30-TC-05a |F-EA-VOC-60-TF-02a 97 0,1 SG 350 Tenax Tenax TA 09:47 10:27 0 40 4,0 0,0040
voc t/o climb F-EA-VOC-30-TC-05b |F-EA-VOC-60-TF-02b 97b 0,1 SG 350 Tenax Tenax TA 09:47 10:27 0 40 4,0 0,0040
voc dl‘;féle:;’ F-EA-VOC-30-TC-06a |F-EA-VOC-60-TF-03a 98 o1 SG350 | Temax | TenaxTA 10:34 10:59 o | 25 0.0025
voc dlszj?:;' F-EA-VOC-30-TC-06b  |F-EA-VOC-60-TF-03b 98 b 01 SG350 | Tenax | TenaxTA 10:34 10:59 0 2 25 00025
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

Cycle #30 Measurement flight #60 EASA CAQ Campaign 2015-2016 Return flight
Project EASA Study
Flight route LHR-FRA Date:
Sampling point ~ Cabin Sampler:
Aircraft Airbus A320
Registration - labeling for assessment labeling on samples uTC utC
. . . Sample . X Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks [Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] [Min] [Min] Sample volume [L] [m3
Organophosphates taxi C-EA-OPC-30-K-04 C-EA-OPC-60-K-01 10 (5;(I)h§(r; K PU/Filter 09:36 09:46 0 10 100 0,100
Organophosphates| t/o climb C-EA-OPC-30-K-05 C-EA-OPC-60-K-01 10 (53(3"88 K PU/Filter 09:47 10:27 0 40 400 0,4000
complete . . .
Organophosphates flight C-EA-OPC-30-L-02 C-EA-OPC-60-L 35 SG-5100 L PU/Filter 09:36 11:02 0 86 301 0,3010
Organophosphates d;ig‘fﬂ”é / C-EA-OPC-30-K-06  |C-EA-OPC-60-K-03 10 (533'38 K | PUFilter 10:27 11:02 0 35 350 0,3500
Aldehydes taxi C-EA-ALD-30-K-04 C-EA-ALD-60-K-01 0,3 SG 350 K DNPH 09:36 09:46 0 10 3,0 0,0030
Aldehydes t/o climb C-EA-ALD-30-K-05 C-EA-ALD-60-K-02 0,3 SG 350 K DNPH 09:47 10:27 0 40 12,0 0,0120
complete . .
Aldehydes flight C-EA-ALD-30-L-02 C-EA-ALD-60-L 0,3 SG 350 L DNPH 09:36 11:02 0 86 26 0,0258
descent/
Aldehydes landing C-EA-ALD-30-K-06 C-EA-ALD-60-K-03 0,3 SG 350 K DNPH 10:27 11:02 0 35 10,5 0,0105
VOoC blank C-EA-VOC-30-blank_02 |C-EA-VOC-60-blank
VOoC taxi C-EA-VOC-30-TC-04a |C-EA-VOC-60-TC-0la 93 0,1 SG 350 | Tenax | Tenax TA 09:36 09:46 0 10 1,0 0,0010
vVoC taxi C-EA-VOC-30-TC-04b C-EA-VOC-60-TC-01b 93 b 0,1 SG 350 | Tenax | Tenax TA 09:36 09:46 0 10 1,0 0,0010
vOoC t/o climb C-EA-VOC-30-TC-05a |C-EA-VOC-60-TC-02a 94 0,1 SG 350 | Tenax | Tenax TA 09:46 10:26 0 40 4,0 0,0040
vOoC t/o climb C-EA-VOC-30-TC-05b  |C-EA-VOC-60-TC-02b 94 b 0,1 SG 350 | Tenax | Tenax TA 09:46 10:26 0 40 4,0 0,0040
descent/ . .
VOC landing C-EA-VOC-30-TC-06a |C-EA-VOC-60-TC-03a 95 0,1 SG 350 | Tenax | Tenax TA 10:26 11:02 0 36 3,6 0,0036
descent/
VOoC landing C-EA-VOC-30-TC-06b C-EA-VOC-60-TC-03b 95b 0,1 SG 350 | Tenax | Tenax TA 10:26 11:02 0 36 3,6 0,0036
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

EASA CAQ Campaign 2015-2016 Add On

Cycle #01 Measurement flight #01 . Outgoing flight
y 9 "Dreamliner"” gomng fig

Project EASA Study Add On

Flight route LHR-EWR Date:

Sampling point Flight deck Sampler:

Aircraft Boing 787-8

Registration utcC utc

- . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [MinJ Sample volume [L] [md]
Organophosphates taxi F-EA-OPC-BA01-S-01 5 SG-10 K PU/Filter 16:26 16:32 0 6 30 0,030
Organophosphates | t/o climb F-EA-OPC-BA01-S-02 5 SG-10 K PU/Filter 16:34 17:10 0 36 180 0,1800
complete . . .
Organophosphates flight F-EA-OPC-BA01-L 3,5 SG-5100 L PU/Filter 16:26 23:42 0 436 1526 1,5260
descent/ .

Organophosphates landing F-EA-OPC-BA01-S-03 5 SG-10 K PU/Filter 22:49 23:42 0 53 265 0,2650
Aldehydes taxi F-EA-ALD-BA01-S-01 0,3 SG 350 K DNPH 16:26 16:34 0 8 2,4 0,0024
Aldehydes t/o climb F-EA-ALD-BA01-S-02 0,3 SG 350 K DNPH 16:34 17:10 0 36 10,8 0,0108

complete . .
Aldehydes flight F-EA-ALD-BAO1-L 0,3 SG 350 L DNPH 16:26 23:42 0 436 131 0,1308
descent/
Aldehydes landing F-EA-ALD-BA01-S-03 0,3 SG 350 K DNPH 22:49 23:42 0 53 15,9 0,0159
vOC blank F-EA-VOC-BAO1-blank_01
VOC taxi F-EA-VOC-BA01-S-0la 51 0,1 SG 350 | Tenax | Tenax TA 16:26 16:34 0 8 0.8 0,0008
vOC taxi F-EA-VOC-BA01-S-01b 51b 0,1 SG 350 | Tenax | Tenax TA 16:26 16:34 0 8 0,8 0,0008
vVOC t/o climb F-EA-VOC-BA01-S-02a 52 0,1 SG 350 | Tenax | Tenax TA 16:34 17:10 0 36 3,6 0,0036
vOC t/o climb F-EA-VOC-BA01-S-02b 52b 0,1 SG 350 | Tenax | Tenax TA 16:34 17:10 0 36 3,6 0,0036
descent/
VOC landing F-EA-VOC-BA01-S-03a 53 0,1 SG 350 | Tenax | Tenax TA 22:49 23:42 0 53 53 0,0053
descent/ . .
VOC landing F-EA-VOC-BA01-S-03b 53b 0,1 SG 350 | Tenax | Tenax TA 22:49 23:42 0 53 53 0,0053
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

. EASA CAQ Campaign 2015-2016 Add On . .
Cycle #01 Measurement flight #01 Q i paig - Qutgoing flight
Dreamliner

Project EASA Study Add On

Flight route LHR-EWR Date:

Sampling point  Cabin Sampler:

Aircraft Boing 787-8

Registration - utcC utc

- . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (]

Organophosphates taxi C-EA-OPC-BA01-S-01 10 SG-10 K PU/Filter 15:48 16:26 0 38 380 0,380

Organophosphates | t/o climb C-EA-OPC-BA01-S-02 10 SG-10 K PU/Filter 16:26 17:06 0 40 400 0,4000

Organophosphates Cozi‘g*fte C-EA-OPC-BAOL-L 1 (53(';'(‘;"8 L | PUFilter 15:48 23:38 o | 470 470 0,4700

descent/ .

Organophosphates landing C-EA-OPC-BA01-S-03 10 SG-10 K PU/Filter 22:49 23:38 0 49 490 0,4900
Aldehydes taxi C-EA-ALD-BA01-S-01 0,3 SG 350 K DNPH 15:48 16:26 0 38 11,4 0,0114
Aldehydes t/o climb C-EA-ALD-BA01-S-02 0,3 SG 350 K DNPH 16:26 17:06 0 40 12,0 0,0120

complete . .
Aldehydes flight C-EA-ALD-BAO1-L 0,3 SG 350 L DNPH 15:48 23:38 0 470 141 0,1410
descent/
Aldehydes landing C-EA-ALD-BA01-S-03 0,3 SG 350 K DNPH 22:49 23:38 0 49 14,7 0,0147
VOC blank C-EA-VOC-BAO1-blank_0 67
VOC taxi C-EA-VOC-BA01-S-01a 61 0,1 SG 350 |Tenax| Tenax TA 15:48 16:26 0 38 3,8 0,0038
VOC taxi C-EA-VOC-BA01-S-01b 61b 0,1 SG 350 |Tenax| Tenax TA 15:48 16:26 0 38 3.8 0,0038
VOC t/o climb C-EA-VOC-BA01-S-02a 62 0,1 SG 350 |Tenax| Tenax TA 16:26 17:06 0 40 4,0 0,0040
VOC t/o climb C-EA-VOC-BA01-S-02b 62 b 0,1 SG 350 |Tenax| Tenax TA 16:26 17:06 0 40 4,0 0,0040
descent/
VOC landing C-EA-VOC-BA01-S-03a 63 0,1 SG 350 |Tenax| Tenax TA 22:49 23:38 0 49 49 0,0049
descent/
VOC landing C-EA-VOC-BA01-S-03b 63 b 0,1 SG 350 |Tenax| Tenax TA 22:49 23:38 0 49 49 0,0049

EASA 2014.C15 CAQ/ 2015.LVP.64 CAQ Il Final Report  Appendix A Sample Volumes Calculation Page 125 of 137



Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

. EASA CAQ Campaign 2015-2016 Add On .
Cycle #01 Measurement flight #02 Q . paig L Return flight
Dreamliner
Project EASA Study Add On
Flight route EWR-LHR Date:
Sampling point  Flight deck Sampler:
Aircraft Boing 787-8
Registration - uTtcC uTC
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. Sample Start [hh:mm] | Stop [hh:mm] Stgrt SI_OP Sample volume [L] |Sample volume[m?3]
phase [Min] | [Min]
Organophosphates | ‘5 10| comBred | g2 0pC.BA02-5-02 5 SG-10 | K | PUFiter | 01:23 02:12 0 | 49 245 0,245
Organophosphates F-EA-OPC-BA02-S-01 5 SG-10 K PU/Filter no sample no sample 0 0 0 0,0000
complete : . .
Organophosphates flight F-EA-OPC-BA02-L 3,5 SG-5100 L PU/Filter 01:23 08:03 0 400 1400 1,4000
descent/ .
Organophosphates landing F-EA-OPC-BA02-S-03 5 SG-10 K PU/Filter 06:47 08:14 0 87 435 0,4350
Aldehydes @i+ Uo | combined o pr ) bBAQ2-S-02 0,3 SG350 | K DNPH 01:23 02:12 0 49 14,7 0,0147
climb with taxi
Aldehydes F-EA-ALD-BA02-S-01 0,3 SG 350 K DNPH no sample no sample 0 0 0 0,0000
complete . .
Aldehydes flight F-EA-ALD-BA02-L 0,3 SG 350 L DNPH 01:23 08:03 0 400 120 0,1200
descent/
Aldehydes landing F-EA-ALD-BA02-S-03 0,3 SG 350 K DNPH 06:47 08:06 0 79 23,7 0,0237
voC blank F-EA-VOC-BA02-blank_01
voC taél'i;go combred | F-EA-VOC-BA02-S-01a 54 0,1 SG 350 | Tenax | TenaxTA | 01:23 02:12 0 49 4,9 0,0049
voc @ rlo | combed | EAVOCBA02S01b | 54b 01 |SG350 |Tenax| TenaxTA | 01:23 02:12 o | 49 49 0,0049
VvVOC F-EA-VOC-BA02-S-02a 0,1 SG 350 | Tenax | Tenax TA no sample no sample 0 0 0,0 0,0000
voC F-EA-VOC-BA02-S-02b 0,1 SG 350 | Tenax | Tenax TA | nosample no sample 0 0 0,0 0,0000
descent/
vocC landing F-EA-VOC-BA02-S-03a 56 0,1 SG 350 | Tenax | Tenax TA 06:47 08:06 0 79 7,9 0,0079
descent/
voC landing F-EA-VOC-BA02-5-03b 56 b 0,1 SG 350 | Tenax | Tenax TA 06:47 08:06 0 79 7.9 0,0079
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

. EASA CAQ Campaign 2015-2016 Add On .
Cycle #01 Measurement flight #02 Q B paig L Return flight
Dreamliner
Project EASA Study Add On
Flight route EWR-LHR Date:
Sampling point ~ Cabin Sampler:
Aircraft Boing 787-8
Registration - uTcC uTcC
L . . Sample . i Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] [Min] [Min] Sample volume [L] (m3
taxi + t/o .
Organophosphates climb C-EA-OPC-BA02-S-01 10 SG-10 K PU/Filter 01:25 01:45 0 20 200 0,200
Organophosphates | t/o climb C-EA-OPC-BA02-S-02 10 SG-10 K PU/Filter 01:45 02:19 0 34 340 0,3400
complete . . .
Organophosphates flight C-EA-OPC-BA02-L 3,5 SG-5100 L PU/Filter 01:25 08:08 0 403 1411 1,4105
descent/ .
Organophosphates landing C-EA-OPC-BA02-S-03 10 SG-10 K PU/Filter 07:22 08:08 0 46 460 0,4600
taxi + t/o
Aldehydes climb C-EA-ALD-BA02-S-01 0,3 SG 350 K DNPH 01:25 01:45 0 20 6,0 0,0060
Aldehydes t/o climb C-EA-ALD-BA02-S-02 0,3 SG 350 K DNPH 01:45 02:19 0 34 10 0,0102
complete . .
Aldehydes flight C-EA-ALD-BA02-L 0,3 SG 350 L DNPH 01:25 08:08 0 403 121 0,1209
descent/
Aldehydes landing C-EA-ALD-BA02-S-03 0,3 SG 350 K DNPH 07:22 08:08 0 46 13,8 0,0138
VOC blank C-EA-VOC-BA02-blank_01
VOC cruise C-EA-VOC-BA02-S-01a 64 0,1 SG 350 | Tenax | Tenax TA 01:25 01:45 0 20 2,0 0,0020
VOC cruise C-EA-VOC-BA02-S-01b 64 b 0,1 SG 350 | Tenax | Tenax TA 01:25 01:45 0 20 2,0 0,0020
vVOC t/o climb C-EA-VOC-BA02-S-02a 65 0,1 SG 350 | Tenax | Tenax TA 01:45 02:19 0 34 3,4 0,0034
VOC t/o climb C-EA-VOC-BA02-S-02b 65 b 0,1 SG 350 | Tenax | Tenax TA 01:45 02:19 0 34 3,4 0,0034
descent/ . .
VOC landing C-EA-VOC-BA02-S-03a 66 0,1 SG 350 | Tenax | Tenax TA 07:22 08:08 0 46 4,6 0,0046
descent/ . .
VOC landing C-EA-VOC-BA02-S-03b 66 b 0,1 SG 350 | Tenax | Tenax TA 07:22 08:08 0 46 4,6 0,0046
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

EASA CAQ Campaign 2015-2016 Add On

Cycle #02 Measurement flight #03 " - Outgoing flight
y 9 Dreamliner going g

Project EASA Study Add On

Flight route LHR-EWR Date:

Sampling point Flight deck Sampler:

Aircraft Boing 787-8

Registration - uTC uTcC

" . . Sample . X Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min] Sample volume [L] [m]
Organophosphates taxi F-EA-OPC-BA03-S-01 5 SG-10 K PU/Filter 16:50 17:15 0 25 125 0,125
Organophosphates | t/o climb F-EA-OPC-BA03-S-02 5 SG-10 K PU/Filter 17:20 18:05 0 45 225 0,2250
complete . . .
Organophosphates flight F-EA-OPC-BAO03-L 3,5 SG-5100 L PU/Filter 16:10 00:34 0 504 1764 1,7640
descent/ .

Organophosphates landing F-EA-OPC-BA03-S-03 5 SG-10 K PU/Filter 23:34 00:34 0 60 300 0,3000
Aldehydes taxi Morking | F-EA-ALD-BA03-5-01 03 SG350 | K DNPH | nosample | nosample | 0 0 0,0 0,0000
Aldehydes t/o climb F-EA-ALD-BA03-S-02 0,3 SG 350 K DNPH 17:20 18:05 0 45 13,5 0,0135

complete . .
Aldehydes flight F-EA-ALD-BAO3-L 0,3 SG 350 L DNPH 16:10 00:34 0 504 151 0,1512
descent/
Aldehydes landing F-EA-ALD-BA03-S-03 0,3 SG 350 K DNPH 23:34 00:34 0 60 18 0,0180
VOC blank F-EA-VOC-BAO3-blank_01| 85b
vocC taxi F-EA-VOC-BA03-S-01a 79 01 SG 350 | Tenax | Tenax TA 16:50 17:15 0 25 2,5 0,0025
VOC taxi F-EA-VOC-BA03-S-01b 79b 0,1 SG 350 | Tenax | Tenax TA 16:50 17:15 0 25 2,5 0,0025
VOC t/o climb F-EA-VOC-BA03-S-02a 80 0,1 SG 350 | Tenax | Tenax TA 17:20 18:05 0 45 4,5 0,0045
VOC t/o climb F-EA-VOC-BA03-S-02b 80b 0,1 SG 350 | Tenax | Tenax TA 17:20 18:05 0 45 455 0,0045
descent/ . .
VOC landing F-EA-VOC-BA03-S-03a 81 0,1 SG 350 | Tenax | Tenax TA 23:34 00:34 0 60 6,0 0,0060
descent/ . .
VOC landing F-EA-VOC-BA03-S-03b 8lb 0,1 SG 350 | Tenax | Tenax TA 23:34 00:34 0 60 6,0 0,0060
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

EASA CAQ Campaign 2015-2016 Add On

Cycle #02 Measurement flight #03 . Outgoing flight
y 9 "Dreamliner” going tg

Project EASA Study Add On

Flight route LHR-EWR Date:

Sampling point Cabin Sampler:

Aircraft Boing 787-8

Registration - uTC uTtcC

. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Min] Sample volume [L] [md]

Organophosphates taxi C-EA-OPC-BA03-S-01 10 SG-10 K PU/Filter 16:49 17:14 0 25 250 0,250

Organophosphates| t/o climb C-EA-OPC-BA03-S-02 10 SG-10 K PU/Filter 17:14 18:00 0 46 460 0,4600

Organophosphates Cogi‘gpr']fte C-EA-OPC-BA03-L 1 g’gg"g L | PUFilter 16:49 00:30 0 | 461 461 0,4610

descent/ )

Organophosphates landing C-EA-OPC-BA03-S-03 10 SG-10 K PU/Filter 23:35 00:30 0 55 550 0,5500
Aldehydes taxi C-EA-ALD-BA03-S-01 0,3 SG 350 K DNPH 16:49 17:14 0 25 75 0,0075
Aldehydes t/o climb C-EA-ALD-BA03-S-02 0,3 SG 350 K DNPH 17:14 18:00 0 46 13,8 0,0138

complete . .
Aldehydes flight C-EA-ALD-BA03-L 0,3 SG 350 L DNPH 16:49 00:30 0 461 138 0,1383
descent/
Aldehydes landing C-EA-ALD-BA03-S-03 0,3 SG 350 K DNPH 23:35 00:30 0 55 16,5 0,0165
vVoC blank C-EA-VOC-BAO03-blank_0 92
VvOC taxi C-EA-VOC-BA03-S-01a 86 0,1 SG 350 | Tenax | Tenax TA 16:49 17:14 0 25 25 0,0025
vOoC taxi C-EA-VOC-BA03-S-01b 86 b 0,1 SG 350 | Tenax | Tenax TA 16:49 17:14 0 25 25 0,0025
vOC t/o climb C-EA-VOC-BA03-S-02a 87 0,1 SG 350 | Tenax | Tenax TA 17:14 18:00 0 46 4,6 0,0046
vOC t/o climb C-EA-VOC-BA03-S-02b 87b 0,1 SG 350 | Tenax | Tenax TA 17:14 18:00 0 46 4,6 0,0046
descent/
vOoC landing C-EA-VOC-BA03-S-03a 88 0,1 SG 350 | Tenax | Tenax TA 23:35 00:30 0 55 55 0,0055
descent/
voC landing C-EA-VOC-BA03-S-03b 88 Db 0,1 SG 350 | Tenax | Tenax TA 23:35 00:30 0 55 55 0,0055
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

EASA CAQ Campaign 2015-2016 Add On

Cycle #02 Measurement flight #04 B - Return flight
Dreamliner
Project EASA Study Add On
Flight route EWR-LHR Date:
Sampling point  Flight deck Sampler:
Aircraft Boing 787-8
Registration - uTC uUTC
L . . Sample . X Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] [md]
taxi + t/o .
Organophosphates climb F-EA-OPC-BA04-S-01 5 SG-10 K PU/Filter 02:11 02:22 0 11 55 0,055
Organophosphates | t/o climb F-EA-OPC-BA04-S-02 5 SG-10 K PU/Filter 02:22 03:03 0 41 205 0,2050
complete . . .
Organophosphates flight F-EA-OPC-BA04-L 35 SG-5100 L PU/Filter 02:10 08:38 0 388 1358 1,3580
descent/ . . .
Organophosphates landing F-EA-OPC-BA04-S-03 5 SG-10 K PU/Filter 07:45 08:36 0 51 255 0,2550
taxi + t/o
Aldehydes climb F-EA-ALD-BA04-S-01 0,3 SG 350 K DNPH 02:11 02:23 0 12 3,6 0,0036
Aldehydes t/o climb F-EA-ALD-BA04-S-02 0,3 SG 350 K DNPH 02:23 03:03 0 40 12 0,0120
complete . .
Aldehydes flight F-EA-ALD-BAO4-L 0,3 SG 350 L DNPH 02:10 08:38 0 388 116 0,1164
descent/
Aldehydes landing F-EA-ALD-BA04-S-03 0,3 SG 350 K DNPH 07:45 08:36 0 51 15,3 0,0153
VOC blank F-EA-VOC-BAO4-blank_0 85
taxi + t/o
VOC climb F-EA-VOC-BA04-S-01a 82 0,1 SG 350 | Tenax | Tenax TA 02:11 02:21 0 10 1,0 0,0010
taxi + t/o
VOC climb F-EA-VOC-BA04-S-01b 82b 0,1 SG 350 | Tenax | Tenax TA 02:11 02:21 0 10 1,0 0,0010
VOC t/o climb F-EA-VOC-BA04-S-02a 83 0,1 SG 350 | Tenax | Tenax TA 02:21 03:02 0 41 4,1 0,0041
VOC t/o climb F-EA-VOC-BA04-S-02b 83b 0,1 SG 350 | Tenax | Tenax TA 02:21 03:02 0 41 4,1 0,0041
descent/
vVOC landing F-EA-VOC-BA04-S-03a 84 0,1 SG 350 | Tenax | Tenax TA 07:45 08:35 0 50 5,0 0,0050
descent/
VOC landing F-EA-VOC-BA04-S-03b 84 b 0,1 SG 350 | Tenax | Tenax TA 07:45 08:35 0 50 5,0 0,0050
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

EASA CAQ Campaign 2015-2016 Add On

Cycle #02 Measurement flight #04 N - Return flight
Dreamliner
Project EASA Study Add On
Flight route EWR-LHR Date:
Sampling point  Cabin Sampler:
Aircraft Boing 787-8
Registration - uTC uTC
" . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] [Min] [Min ] Sample volume [L] (3
Organophosphates taé‘l'i;go C-EA-OPC-BA04-5-01 10 SG-10 | K PUJFilter 02:09 02:22 0 13 130 0,130
Organophosphates| t/o climb C-EA-OPC-BA04-S-02 10 SG-10 K PU/Filter 02:22 03:02 0 40 400 0,4000
complete . . .
Organophosphates flight C-EA-OPC-BA0O4-L 3,5 SG-5100 L PU/Filter 02:09 08:37 0 388 1358 1,3580
descent/ .
Organophosphates landing C-EA-OPC-BA04-S-03 10 SG-10 K PU/Filter 07:47 08:37 0 50 500 0,5000
taxi + t/o
Aldehydes climb C-EA-ALD-BA04-S-01 0,3 SG 350 K DNPH 02:09 02:22 0 13 3,9 0,0039
Aldehydes t/o climb C-EA-ALD-BA04-S-02 0,3 SG 350 K DNPH 02:22 03:02 0 40 12 0,0120
complete . .
Aldehydes flight C-EA-ALD-BAO4-L 0,3 SG 350 L DNPH 02:09 08:37 0 388 116 0,1164
descent/
Aldehydes landing C-EA-ALD-BA04-S-03 0,3 SG 350 K DNPH 07:47 08:37 0 50 15 0,0150
vOC blank C-EA-VOC-BAO4-blank_0| 92 b
VOC cruise C-EA-VOC-BA04-S-0l1a 89 0,1 SG 350 | Tenax | Tenax TA 02:09 02:22 0 13 1,3 0,0013
vOC cruise C-EA-VOC-BA04-S-01b 89b 0,1 SG 350 | Tenax | Tenax TA 02:09 02:22 0 13 1,3 0,0013
vOC t/o climb C-EA-VOC-BA04-S-02a 90 0,1 SG 350 | Tenax | Tenax TA 02:22 03:02 0 40 4,0 0,0040
VOC t/o climb C-EA-VOC-BA04-S-02b 90 b 0,1 SG 350 | Tenax | Tenax TA 02:22 03:02 0 40 4,0 0,0040
descent/
vVOC landing C-EA-VOC-BA04-S-03a 91 0,1 SG 350 | Tenax | Tenax TA 07:47 08:37 0 50 5,0 0,0050
descent/
vOC landing C-EA-VOC-BA04-S-03b 91b 0,1 SG 350 | Tenax | Tenax TA 07:47 08:37 0 50 5,0 0,0050
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

EASA CAQ Campaign 2015-2016 Add On

Cycle #03 Measurement flight #05 . Qutgoing flight
y g "Dreamliner” going g

Project EASA Study Add On

Flight route LHR-EWR Date:

Sampling point  Cabin Sampler:

Aircraft Boing 787-8

Registration - uTC uTC

. . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] (]

Organophosphates taxi C-EA-OPC-BA05-S-01 10 SG-10 K PU/Filter 17:06 17:27 0 21 210 0,210

Organophosphates| t/o climb C-EA-OPC-BA05-S-02 10 SG-10 K PU/Filter 17:28 18:08 0 40 400 0,4000

Organophosphates Cogi‘gr']fte C-EA-OPC-BA05-L 1 (53(')"(‘;"8 L PUJFilter 17:06 00:36 0 | 450 450 0,4500

descent/ .

Organophosphates landing C-EA-OPC-BA05-S-03 10 SG-10 K PU/Filter 23:46 00:36 0 50 500 0,5000
Aldehydes taxi C-EA-ALD-BA05-S-01 0,3 SG 350 K DNPH 17:06 17:27 0 21 6,3 0,0063
Aldehydes t/o climb C-EA-ALD-BA05-S-02 0,3 SG 350 K DNPH 17:28 18:08 0 40 12,0 0,0120

complete . .
Aldehydes flight C-EA-ALD-BAO05-L 0,3 SG 350 L DNPH 17:06 00:36 0 450 135 0,1350
descent/
Aldehydes landing C-EA-ALD-BA05-S-03 0,3 SG 350 K DNPH 23:46 00:36 0 50 15 0,0150
VOC blank C-EA-VOC-BAO5-blank_0] 13b
VOC taxi C-EA-VOC-BA05-S-01a 2 0,1 SG 350 | Tenax | Tenax TA 17:06 17:27 0 21 2,1 0,0021
VOC taxi C-EA-VOC-BA05-S-01b 2b 0,1 SG 350 | Tenax | Tenax TA 17:06 17:27 0 21 21 0,0021
VOC t/o climb C-EA-VOC-BA05-S-02a 3 0,1 SG 350 | Tenax | Tenax TA 17:28 18:08 0 40 4,0 0,0040
VvOC t/o climb C-EA-VOC-BA05-S-02b 3b 0,1 SG 350 | Tenax | Tenax TA 17:28 18:08 0 40 4,0 0,0040
descent/
VvOC landing C-EA-VOC-BA05-S-03a 5 0,1 SG 350 | Tenax | Tenax TA 23:46 00:36 0 50 5,0 0,0050
descent/ . .
vOC landing C-EA-VOC-BA05-S-03b 5b 0,1 SG 350 | Tenax | Tenax TA 23:46 00:36 0 50 5,0 0,0050
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

EASA CAQ Campaign 2015-2016 Add On

Cycle #03 Measurement flight #06 . - Return flight
Dreamliner
Project EASA Study Add On
Flight route EWR-LHR Date:
Sampling point Cabin Sampler:
Aircraft Boing 787-8
Registration - uTC uTC
- . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] [Min] [Min] Sample volume [L] (3
taxi + t/o .
Organophosphates climb C-EA-OPC-BA06-S-01 10 SG-10 K PU/Filter 02:18 02:30 0 12 120 0,120
Organophosphates | t/o climb C-EA-OPC-BA06-S-02 10 SG-10 K PU/Filter 02:30 03:10 0 40 400 0,4000
complete : . .
Organophosphates flight C-EA-OPC-BA0O6-L 3,5 SG-5100 L PU/Filter 02:18 09:00 0 402 1407 1,4070
descent/ .
Organophosphates landing C-EA-OPC-BA06-S-03 10 SG-10 K PU/Filter 08:00 09:00 0 60 600 0,6000
taxi + t/o
Aldehydes climb C-EA-ALD-BA06-S-01 0,3 SG 350 K DNPH 02:18 02:30 0 12 3,6 0,0036
Aldehydes t/o climb C-EA-ALD-BA06-S-02 0,3 SG 350 K DNPH 02:30 03:10 0 40 12 0,0120
complete . .
Aldehydes flight C-EA-ALD-BA06-L 0,3 SG 350 L DNPH 02:18 09:00 0 402 121 0,1206
descent/
Aldehydes landing C-EA-ALD-BA06-S-03 0,3 SG 350 K DNPH 08:00 09:00 0 60 18 0,0180
VOC blank C-EA-VOC-BAO06-blank_0 13
vVoC cruise C-EA-VOC-BA06-S-01a 7 0,1 SG 350 | Tenax | Tenax TA 02:18 02:30 0 12 1,2 0,0012
VOC cruise C-EA-VOC-BA06-S-01b 7b 0,1 SG 350 | Tenax | Tenax TA 02:18 02:30 0 12 1,2 0,0012
VOC t/o climb C-EA-VOC-BA06-S-02a 10 0,1 SG 350 | Tenax | Tenax TA 02:30 03:10 0 40 4,0 0,0040
VOC t/o climb C-EA-VOC-BA06-S-02b 10b 0,1 SG 350 | Tenax | Tenax TA 02:30 03:10 0 40 4,0 0,0040
descent/
VOC landing C-EA-VOC-BA06-S-03a 11 0,1 SG 350 | Tenax | Tenax TA 08:00 09:00 0 60 6,0 0,0060
descent/
VOC landing C-EA-VOC-BA06-S-03b 11b 0,1 SG 350 | Tenax | Tenax TA 08:00 09:00 0 60 6,0 0,0060
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Fraunhofer Institute of Toxicology and Experimental Medicine Hannover Medical School Institute of Occupational Medicine

EASA CAQ Campaign 2015-2016 Add On

Cycle #04 Measurement flight #07 B - Outgoing flight
y 9 Dreamliner going fig

Project EASA Study Add On

Flight route LHR-EWR Date:

Sampling point  Flight deck Sampler:

Aircraft Boing 787-8

Registration - uTC uTcC

. . . Sample i . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min]| Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | [Min] Sample volume [L] [ma]
Organophosphates taxi F-EA-OPC-BA07-S-01 5 SG-10 K PU/Filter 15:42 16:32 0 50 250 0,250
Organophosphates| t/o climb F-EA-OPC-BA07-S-02 5 SG-10 K PU/Filter 16:32 17:20 0 48 240 0,2400
complete . . .
Organophosphates flight F-EA-OPC-BAOQ7-L 3,5 SG-5100 L PU/Filter 15:42 23:50 0 488 1708 1,7080
descent/ .

Organophosphates landing F-EA-OPC-BA07-S-03 5 SG-10 K PU/Filter 22:55 23:39 0 44 220 0,2200
Aldehydes taxi F-EA-ALD-BA07-S-01 0,3 SG 350 K DNPH 15:42 16:32 0 50 15,0 0,0150
Aldehydes t/o climb F-EA-ALD-BA07-S-02 0,3 SG 350 K DNPH 16:32 17:19 0 47 14,1 0,0141
Aldehydes Comgpr']?te D e |F-EA-ALD-BAO7-L recorded tme 03 SG350 | L DNPH 15:42 23:50 0 | 424 127 0,1272

descent/ . .
Aldehydes landing F-EA-ALD-BA07-S-03 0,3 SG 350 K DNPH 22:54 23:39 0 45 13,5 0,0135
VOC blank F-EA-VOC-BAO7-blank_01 XX Il
vOoC taxi F-EA-VOC-BA07-S-01a VII 0,1 SG 350 | Tenax | Tenax TA 15:42 16:32 0 50 5,0 0,0050
vOoC taxi F-EA-VOC-BA07-S-01b VIl b 0,1 SG 350 | Tenax | Tenax TA 15:42 16:32 0 50 5,0 0,0050
vOoC t/o climb F-EA-VOC-BA07-S-02a IX 0,1 SG 350 | Tenax | Tenax TA 16:32 17:19 0 47 4,7 0,0047
vOoC t/o climb F-EA-VOC-BA07-S-02b IXb 0,1 SG 350 | Tenax | Tenax TA 16:32 17:19 0 47 4,7 0,0047
descent/
vOC landing F-EA-VOC-BA07-S-03a Xl 0,1 SG 350 | Tenax | Tenax TA 22:54 23:40 0 46 4,6 0,0046
descent/
vOC landing F-EA-VOC-BA07-S-03b Xl'b 0,1 SG 350 | Tenax | Tenax TA 22:54 23:40 0 46 4,6 0,0046
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

EASA CAQ Campaign 2015-2016 Add On

Cycle #04 Measurement flight #07 " N Outgoing flight
y g Dreamliner going fig

Project EASA Study Add On

Flight route LHR-EWR Date:

Sampling point Cabin Sampler:

Aircraft Boing 787-8

Registration - uTtc utcC

. . . Sample . . Start Stop
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] Min] | Ming Sample volume [L] |Sample volume [m3]

Organophosphates taxi C-EA-OPC-BA07-S-01 10 SG-10 K PU/Filter 16:04 16:27 0 23 230 0,230

Organophosphates| t/o climb C-EA-OPC-BA07-S-02 10 SG-10 K PU/Filter 16:27 17:07 0 40 400 0,4000

Organophosphates Cof'}?g":]fte C-EA-OPC-BAO7-L 1 gg'g‘g L PUIFilter 16:04 23:39 0o | 455 455 0,4550

descent/ .

Organophosphates landing C-EA-OPC-BA07-S-03 10 SG-10 K PU/Filter 22:55 23:39 0 44 440 0,4400
Aldehydes taxi C-EA-ALD-BA07-S-01 0,3 SG 350 K DNPH 16:04 16:27 0 23 6,9 0,0069
Aldehydes t/o climb C-EA-ALD-BA07-S-02 0,3 SG 350 K DNPH 16:27 17:07 0 40 12,0 0,0120

complete . .
Aldehydes flight C-EA-ALD-BAO7-L 0,3 SG 350 L DNPH 16:04 23:39 0 455 137 0,1365
descent/
Aldehydes landing C-EA-ALD-BA07-S-03 0,3 SG 350 K DNPH 22:55 23:39 0 44 13,2 0,0132
vOoC blank C-EA-VOC-BAOQ7-blank_0] 106 b
vOC taxi C-EA-VOC-BA07-S-01a 100 0,1 SG 350 | Tenax | Tenax TA 16:04 16:27 0 23 2,3 0,0023
vOC taxi C-EA-VOC-BA07-S-01b 100 b 0,1 SG 350 | Tenax | Tenax TA 16:04 16:27 0 23 2,3 0,0023
vOC t/o climb C-EA-VOC-BA07-S-02a 101 0,1 SG 350 | Tenax | Tenax TA 16:27 17:07 0 40 4,0 0,0040
vOC t/o climb C-EA-VOC-BA07-S-02b 101b 0,1 SG 350 | Tenax | Tenax TA 16:27 17:07 0 40 4,0 0,0040
descent/
vOoC landing C-EA-VOC-BA07-S-03a 102 0,1 SG 350 | Tenax | Tenax TA 22:55 23:39 0 44 4,4 0,0044
descent/
vVOC landing C-EA-VOC-BA07-S-03b 102 b 0,1 SG 350 | Tenax | Tenax TA 22:55 23:39 0 44 4.4 0,0044
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Fraunhofer Institute of Toxicology and Experimental Medicine

Hannover Medical School Institute of Occupational Medicine

EASA CAQ Campaign 2015-2016 Add On

Cycle #04 Measurement flight #08 ; L Return flight
Dreamliner
Project EASA Study Add On
Flight route EWR-LHR Date:
Sampling point Flight deck Sampler:
Aircraft Boing 787-8
Registration - utcC utcC
" . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm] [Min] [Min] Sample volume [L] [m3]
taxi + t/o .
Organophosphates climb F-EA-OPC-BA08-S-01 5 SG-10 K PU/Filter 01:30 01:43 0 13 65 0,065
Organophosphates| t/o climb F-EA-OPC-BA08-S-02 5 SG-10 K PU/Filter 01:44 02:29 0 45 225 0,2250
complete . i .
Organophosphates flight F-EA-OPC-BA08-L 3,5 SG-5100 L PU/Filter 01:30 08:02 0 392 1372 1,3720
descent/ .
Organophosphates landing F-EA-OPC-BA08-S-03 5 SG-10 K PU/Filter 07:15 08:02 0 47 235 0,2350
taxi + t/o
Aldehydes climb F-EA-ALD-BA08-S-01 0,3 SG 350 K DNPH 01:30 01:43 0 13 3,9 0,0039
Aldehydes t/o climb F-EA-ALD-BA08-S-02 0,3 SG 350 K DNPH 01:47 02:29 0 42 13 0,0126
complete i .
Aldehydes flight F-EA-ALD-BAO8-L 0,3 SG 350 L DNPH 01:30 08:02 0 392 118 0,1176
descent/ . .
Aldehydes landing F-EA-ALD-BA08-S-03 0,3 SG 350 K DNPH 07:15 08:02 0 47 14,1 0,0141
VOC blank F-EA-VOC-BAO08-blank_0] XX Il b
taxi + t/o
vOC climb F-EA-VOC-BA08-S-01a XV 0,1 SG 350 | Tenax | Tenax TA 01:30 01:43 0 13 1,3 0,0013
taxi + t/o
vOC climb F-EA-VOC-BA08-S-01b XIV b 0,1 SG 350 | Tenax | Tenax TA 01:30 01:43 0 13 1,3 0,0013
VOC t/o climb F-EA-VOC-BA08-S-02a XV 0,1 SG 350 | Tenax | Tenax TA 01:47 02:17 0 30 3,0 0,0030
vOC t/o climb F-EA-VOC-BA08-S-02b XV b 0,1 SG 350 | Tenax | Tenax TA 01:47 02:17 0 30 3,0 0,0030
descent/
VOC landing F-EA-VOC-BA08-S-03a XVIII 0,1 SG 350 | Tenax | Tenax TA 07:15 08:02 0 47 4.7 0,0047
descent/
VOC landing F-EA-VOC-BA08-S-03b XVIII b 0,1 SG 350 | Tenax | Tenax TA 07:15 08:02 0 47 4.7 0,0047
EASA 2014.C15 CAQ/ 2015.LVP.64 CAQ Il Final Report  Appendix A Sample Volumes Calculation Page 136 of 137




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

EASA CAQ Campaign 2015-2016 Add On

Cycle #04 Measurement flight #08 " - Return flight
Dreamliner
Project EASA Study Add On
Flight route EWR-LHR Date:
Sampling point  Cabin Sampler:
Aircraft Boing 787-8
Registration - uTcC uTcC
- . . Sample . . Start Stop Sample volume
Parameter Condition Remarks Sample Code Remarks |Air flow [L/min] Pump No. phase Start [hh:mm] | Stop [hh:mm)] [Min] [Min] Sample volume [L] (M7
taxi + t/o .
Organophosphates climb C-EA-OPC-BA08-S-01 10 SG-10 K PU/Filter 01:21 01:38 0 17 170 0,170
Organophosphates| t/o climb C-EA-OPC-BA08-S-02 10 SG-10 K PU/Filter 01:38 02:42 0 64 640 0,6400
complete . . .
Organophosphates flight C-EA-OPC-BA08-L 3,5 SG-5100 L PU/Filter 01:21 08:04 0 403 1411 1,4105
descent/ .
Organophosphates landing C-EA-OPC-BA08-S-03 10 SG-10 K PU/Filter 07:03 08:04 0 61 610 0,6100
taxi + t/o
Aldehydes climb C-EA-ALD-BA08-S-01 0,3 SG 350 K DNPH 01:21 01:38 0 17 51 0,0051
Aldehydes t/o climb C-EA-ALD-BA08-S-02 0,3 SG 350 K DNPH 01:38 02:42 0 64 19 0,0192
complete . .
Aldehydes flight C-EA-ALD-BA08-L 0,3 SG 350 L DNPH 01:21 08:04 0 403 121 0,1209
descent/
Aldehydes landing C-EA-ALD-BA08-S-03 0,3 SG 350 K DNPH 07:03 08:04 0 61 18,3 0,0183
VOC blank C-EA-VOC-BAO08-blank_0]| 106/106 b
VOC cruise C-EA-VOC-BA08-S-01a 103 0,1 SG 350 | Tenax | Tenax TA 01:21 01:38 0 17 1,7 0,0017
VOC cruise C-EA-VOC-BA08-S-01b 103 b 0,1 SG 350 | Tenax | Tenax TA 01:21 01:38 0 17 1,7 0,0017
VOC t/o climb C-EA-VOC-BA08-S-02a 104 0,1 SG 350 | Tenax | Tenax TA 01:38 02:42 0 64 6,4 0,0064
VOC t/o climb C-EA-VOC-BA08-S-02b 104 b 0,1 SG 350 | Tenax | Tenax TA 01:38 02:42 0 64 6,4 0,0064
voc dliiZ?nrg/ C-EA-VOC-BA08-S-03a 105 0.1 SG 350 | Tenax | TenaxTA | 07:03 08:04 0 61 6.1 0,0061
voc dlziZ?nrg/ C-EA-VOC-BA08-S-03b | 105b 0.1 SG 350 | Tenax | TenaxTA | 07:03 08:04 0 61 6.1 0,0061
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