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TABLE 1A
ANALYTICAL RESULTS OF SPACEX-9 RETURN GSC AIR SAMPLES

CHEMICAL CONTAMINANT
AQ160244 AQ160245 AQ160246 AQ160247

SN 2032 SN 2029 SN 2036 SN 2027
SpaceX-9 
Ingress LAB Columbus SM Near Panel 137

Contingency
07/21/16 @ 
18:35 GMT

07/25/16 @ 
10:00 GMT

07/25/16 @ 
10:02 GMT

08/15/16 @  
12:28 GMT

TARGET COMPOUNDS (TO-15) **
Octafluoropropane (Perfluoropropane) * 23 85 85 86
Perfluoro(2-methylpentane) 0.7 <0.10 <0.10 <0.10
Propane TRACE <0.025 <0.025 <0.025
Isobutane TRACE <0.025 <0.025 <0.025
Methanol * 0.49 0.34 0.31 0.32
Acetaldehyde 0.29 0.26 0.29 0.30
2-Methyl-1-propene <0.025 <0.025 TRACE TRACE
Ethanol * 1.7 4.4 4.4 4.7
Acetone 0.23 0.35 0.34 0.48
2-Propanol (Isopropanol) 0.51 0.27 0.20 0.27
Isoprene (2-Methyl-1,3-butadiene) <0.025 0.047 0.043 0.037
Methylene chloride (Dichloromethane) 0.028 <0.025 <0.025 <0.025
1-Propanol <0.025 0.69 0.19 TRACE
Trimethylsilanol 0.11 0.10 0.15 0.077
2-Butanone (Methyl ethyl ketone) TRACE <0.025 <0.025 <0.025
Ethyl acetate <0.025 0.033 0.033 0.032
1-Butanol 0.038 0.443 0.260 0.073
Toluene 0.032 <0.025 <0.025 <0.025
Ethylbenzene TRACE <0.050 <0.050 <0.050
m & p-Xylene 0.15 <0.050 <0.050 <0.050
o-Xylene TRACE <0.050 <0.050 0.11
Cyclohexanone <0.025 <0.025 <0.025 0.052

SPECIAL INTEREST COMPOUNDS ***
All Special Interest Compounds were below the reporting limit

NON-TARGET COMPOUNDS ***
1,1,1,2-Tetrafluoroethane 0.15 <0.050 0.053 0.063
Acetic acid, 1-methoxy-2-propylester 0.12 <0.050 <0.050 <0.050

TOTAL ALCOHOLS PLUS ACETONE 2.9 6.5 5.7 5.9

TARGET COMPOUNDS (GC) **
Carbon monoxide 3.4 1.2 1.2 1.2
Methane 4.6 16 16 25
Hydrogen 1.5 5.6 5.6 6.3
Carbon dioxide 4200 7900 7300 7800

TOTAL CONCENTRATION 28 92 91 93
(NON-METHANE HYDROCARBONS)

TOTAL CONCENTRATION - OFP 4.6 6.9 6.3 6.6
(NON-METHANE HYDROCARBONS)

* GC/FID data results are in bold
** Quantified using a multi-point calibration
*** Quantified using "B" response factor except where noted; concentrations are estimates only.
 < :  Value is less than the laboratory report detection limit.
TRACE:  Amount detected is sufficient for compound identification only.  One-half of the detection limit was used in the 
                 Total Concentration summation.
OFP - Octafluoropropane

CONCENTRATION
(mg/M3)
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TABLE 1B
ANALYTICAL RESULTS OF SOYUZ 46 RETURN GSC AIR SAMPLES

CONCENTRATION
(mg/M3)

CHEMICAL CONTAMINANT AQ160283 AQ160284
SN 2057 SN 2056

LAB SM
08/29/16 @ 17:00 GMT 08/29/16 @ 17:00 GMT

TARGET COMPOUNDS (TO-15) **
Octafluoropropane (Perfluoropropane) * 101 103
Methanol * 0.27 0.37
Acetaldehyde 0.27 0.26
2-Methyl-1-propene TRACE TRACE
Ethanol * 4.5 5.0
Acetone 0.37 0.41
2-Propanol (Isopropanol) 0.15 0.15
Isoprene (2-Methyl-1,3-butadiene) 0.038 0.044
Methyl acetate TRACE TRACE
1-Propanol 0.027 0.026
Trimethylsilanol 0.118 0.088
2-Butanone (Methyl ethyl ketone) <0.025 0.029
Ethyl acetate 0.034 0.035
1-Butanol 0.061 0.062

SPECIAL INTEREST COMPOUNDS ***
All Special Interest Compounds were below the reporting limit

NON-TARGET COMPOUNDS ***
All Non-Target Compounds were below the reporting limit

TOTAL ALCOHOLS PLUS ACETONE 5.4 6.1

TARGET COMPOUNDS (GC) **
Carbon monoxide 1.0 1.0
Methane 25 25
Hydrogen 6.4 6.5
Carbon dioxide 7100 8500

TOTAL CONCENTRATION 107 109
(NON-METHANE HYDROCARBONS)

TOTAL CONCENTRATION - OFP 5.9 6.5
(NON-METHANE HYDROCARBONS)

* GC/FID data results are in bold
** Quantified using a multi-point calibration
*** Quantified using "B" response factor except where noted; concentrations are estimates only.
# Response factor generated from an internal study
 < :  Value is less than the laboratory reporting limit.
TRACE:  Amount detected is sufficient for compound identification only. One-half of the reporting 
                 limit was used in the Total Concentration summation.
OFP - Octafluoropropane
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CHEMICAL CONTAMINANT AQ160245 AQ160246 AQ160247
SN 2029 SN 2036 SN 2027

LAB Columbus SM Near Panel 137
Contingency

07/25/16 @ 
10:00 GMT

07/25/16 @ 
10:02 GMT

08/15/16 @  
12:28 GMT

TARGET COMPOUNDS (TO-15)
Octafluoropropane (Perfluoropropane) 0.00101 0.00100 0.00101
Methanol 0.00379 0.00345 0.00351
Acetaldehyde 0.06455 0.07144 0.07542
2-Methyl-1-propene ND 0.00001 0.00001
Ethanol 0.00221 0.00220 0.00237
Acetone 0.00672 0.00646 0.00921
2-Propanol (Isopropanol) 0.00182 0.00134 0.00180
Isoprene (2-Methyl-1,3-butadiene) 0.01554 0.01443 0.01232
1-Propanol 0.00702 0.00192 0.00013
Trimethylsilanol 0.02517 0.03696 0.01935
Ethyl acetate 0.00018 0.00018 0.00018
1-Butanol 0.01107 0.00650 0.00182
o-Xylene ND ND 0.00289
Cyclohexanone ND ND 0.00087

SPECIAL INTEREST COMPOUNDS
All Special Interest Compounds were below the reporting limit

NON-TARGET COMPOUNDS
1,1,1,2-Tetrafluoroethane ND 0.00051 0.00061

TARGET COMPOUNDS (GC)
Carbon monoxide 0.07192 0.07072 0.07001
Methane 0.00457 0.00458 0.00705
Hydrogen 0.01640 0.01647 0.01862
Carbon dioxide 0.60550 0.56461 0.60259

TOTAL T-VALUE 0.83746 0.80278 0.82977

TOTAL T-VALUE - CO2 0.23197 0.23817 0.22717

ND :  Value is less than the laboratory report detection limit.
Note: Number of decimal places in T-Values do not represent significant figures of measurements.

TABLE 2A
T-VALUES FOR SPACEX-9 RETURN GSC AIR SAMPLES

T-VALUE  (180-d SMAC)
mg/M3
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T-VALUE  (180-d SMAC)

CHEMICAL CONTAMINANT AQ160283 AQ160284
SN 2057 SN 2056

LAB SM
08/29/16 @ 17:00 GMT 08/29/16 @ 17:00 GMT

TARGET COMPOUNDS (TO-15)
Octafluoropropane (Perfluoropropane) 0.00119 0.00121
Methanol 0.00300 0.00411
Acetaldehyde 0.06709 0.06555
2-Methyl-1-propene 0.00001 0.00001
Ethanol 0.00225 0.00252
Acetone 0.00720 0.00797
2-Propanol (Isopropanol) 0.00097 0.00097
Isoprene (2-Methyl-1,3-butadiene) 0.01272 0.01470
Methyl acetate 0.00010 0.00010
1-Propanol 0.00028 0.00026
Trimethylsilanol 0.02954 0.02189
2-Butanone (Methyl ethyl ketone) ND 0.00097
Ethyl acetate 0.00019 0.00019
1-Butanol 0.00154 0.00156

SPECIAL INTEREST COMPOUNDS
All Special Interest Compounds are below the reporting limit

NON-TARGET COMPOUNDS
All Non-Target Compounds are below the reporting limit

TARGET COMPOUNDS (GC)
Carbon monoxide 0.05929 0.05964
Methane 0.00700 0.00726
Hydrogen 0.01881 0.01910
Carbon dioxide 0.54745 0.65293

TOTAL T-VALUE 0.75865 0.86095

TOTAL T-VALUE - CO2 0.21120 0.20802

ND :  Value is less than the laboratory reporting limit.
Note: Number of decimal places in T-Values do not represent significant figures of measurements.

TABLE 2B
T-VALUES FOR SOYUZ 46 RETURN GSC AIR SAMPLES
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TABLE 2C
T-VALUES FOR SPACEX-9 INGRESS AIR SAMPLE

T-VALUE T-VALUE  
 (7-d SMAC) (180-d SMAC)

CHEMICAL CONTAMINANT AQ160244 AQ160244
SN 2032 SN 2032

SpaceX-9 Ingress SpaceX-9 Ingress
07/21/16 @ 18:35 GMT 07/21/16 @ 18:35 GMT

TARGET COMPOUNDS (TO-15)
Octafluoropropane (Perfluoropropane) 0.00027 0.00027
Perfluoro(2-methylpentane) 0.00000 0.00000
Propane 0.00012 0.00227
Isobutane 0.00005 0.00005
Methanol 0.00542 0.00542
Acetaldehyde 0.07231 0.07231
Ethanol 0.00084 0.00084
Acetone 0.00442 0.00442
2-Propanol (Isopropanol) 0.00339 0.00339
Methylene chloride (Dichloromethane) 0.00057 0.00279
Trimethylsilanol 0.02722 0.02722
2-Butanone (Methyl ethyl ketone) 0.00042 0.00042
1-Butanol 0.00048 0.00096
Toluene 0.00213 0.00213
Ethylbenzene 0.00019 0.00050
m & p-Xylene 0.00206 0.00406
o-Xylene 0.00034 0.00068

SPECIAL INTEREST COMPOUNDS
All Special Interest Compounds were below the reporting limit

NON-TARGET COMPOUNDS
1,1,1,2-Tetrafluoroethane 0.00145 0.00145
Acetic acid, 1-methoxy-2-propylester 0.00214 0.00214

TARGET COMPOUNDS (GC)
Carbon monoxide 0.05398 0.20003
Methane 0.00131 0.00131
Hydrogen 0.00456 0.00456
Carbon dioxide 0.32355 0.32355

TOTAL T-VALUE 0.50721 0.66077

TOTAL T-VALUE - CO2 0.18366 0.33722

ND :  Value is less than the laboratory report detection limit.
Note: Number of decimal places in T-Values do not represent significant figures of measurements.



Table 3. Expedition 48 Water Sample Summary Report

US Potable Water Samples

None.

Soyuz 46/Expedition 48

NA=Not analyzed

MI=Matrix Interference

N/A=Not applicable

Page 1 of 1



Table 4. Expedition 48 Water Sample Summary Report 
ECLSS Samples

Mission

Sample Location

WPA MF Bed #2 

Process Line D

WPA Condensate 

Sample Port

WPA Wastewater 

ORU

WSTA, EDV S/N 

1214
CWC-I S/N 2121

Sample Description Test

MF Bed Effluent US Condensate
WPA Wastewater 

Sample 1
Preserved Urine UPA Distillate

Sample Date Conducted 8/3/2016 8/8/2016 8/12/2016 8/12/2016  Not Specified

Analysis/Sample ID Units by 20160829001 20160829002 20160829003 20160829004 20160913001

Physical Characteristics

pH pH units U.S. 5.51 7.41 7.44 2.29 2.73

Conductivity µS/cm U.S. 3 300 176 >1,410 >1,410

Turbidity NTU U.S. 1.8 NA NA NA NA

Anions (IC/ICPMS)

Bromide mg/L U.S. <0.1 0.2 <0.1 5.0 <0.1

Chloride mg/L U.S. <0.5 <0.5 1.2 2,060 109

Fluoride mg/L U.S. <0.1 0.3 0.2 MI 0.1

Nitrate as Nitrogen (NO3-N) mg/L U.S. <0.2 <0.2 <0.2 34.3 <4.0

Phosphate as P (PO4-P) mg/L U.S. <0.1 <0.1 1.0 4,370 167

Sulfate mg/L U.S. <0.5 <0.5 1.1 1,550 141

Cations (IC)

Ammonia as Nitrogen (NH3-N) mg/L U.S. <0.25 38.2 19.4 617 NA

Trace Metals (ICP/MS) 

Calcium mg/L U.S. <0.04 0.10 0.04 157 6.72

Magnesium mg/L U.S. <0.04 <0.04 <0.04 54.1 2.45

Potassium mg/L U.S. <0.04 0.04 0.24 1,240 56.7

Sodium mg/L U.S. <0.04 <0.04 0.28 1,580 70.1

Aluminum µg/L U.S. <4 <4 5 219 27

Arsenic µg/L U.S. <4 <4 <4 91 3

Barium µg/L U.S. <4 <4 <4 <40 2

Chromium µg/L U.S. <4 5 453 750,000 33,400

Copper µg/L U.S. <4 <4 <4 <40 2

Iron µg/L U.S. <20 <20 76 752 70

Lead µg/L U.S. <4 <4 <4 <40 1

Manganese µg/L U.S. <4 18 10 <40 4

Molybdenum µg/L U.S. <4 <4 <4 102 8

Nickel µg/L U.S. <4 509 700 1,320 234

Selenium µg/L U.S. <4 <4 <4 47 18

Silver µg/L U.S. <4 12 9 50 <1

Zinc µg/L U.S. 5 6,270 3,050 1,160 67

Silicon (ICP/MS)

Silicon µg/L U.S. 15 12,700 6,700 9,870 2,990

Total Organic Carbon (Sievers)

Inorganic Carbon mg/L U.S. 1.47 19.8 18.2 <15.0 1.6

Organic Carbon mg/L U.S. 5.90 138 23.0 6,210 386

Volatile Organics 

Acetone µg/L U.S. 2,130 1,600 <50 NA 68,800

2-Butanone (Methyl ethyl ketone) µg/L U.S. <5 <50 <50 NA 4,570

Volatile Organics -Special Interest Compounds (Semi-quantitative)

Acetaldehyde µg/L U.S. not found 460 not found NA 72,000

Trimethylsilanol µg/L U.S. not found 250 150 NA 530

Volatiles - Non-Targets (GC/MS) >/= 80% match quality (Semi-quantitative)
Methyl acetate µg/L U.S. not found not found not found not found 17

Butyraldehyde (Butanal) µg/L U.S. not found not found not found not found 110

Heptanal µg/L U.S. not found not found not found not found 32

4-Heptanone µg/L U.S. not found not found not found not found 1,600

Hexanal µg/L U.S. not found not found not found not found 440

3-Methylbutanal µg/L U.S. not found not found not found not found 120

Methyl disulfide µg/L U.S. not found not found not found not found 420

2-Methylpropanal µg/L U.S. not found not found not found not found 60

2-Pentanone µg/L U.S. not found not found not found not found 180

Propionaldehyde (Propanal) µg/L U.S. not found not found not found not found 110

Valeraldehyde (Pentanal) µg/L U.S. not found not found not found not found 290

Fluorotrimethylsilane µg/L U.S. not found not found not found not found 58

3-Buten-2-one (Methyl vinyl ke µg/L U.S. not found not found not found not found 11

SpX-9/Exp. 48

NA=Not analyzed

MI=Matrix Interference

N/A=Not applicable
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 Table 4. Expedition 48 Water Sample Summary Report 
ECLSS Samples

Mission

Sample Location

WPA MF Bed #2 

Process Line D

WPA Condensate 

Sample Port

WPA Wastewater 

ORU

WSTA, EDV S/N 

1214
CWC-I S/N 2121

Sample Description Test

MF Bed Effluent US Condensate
WPA Wastewater 

Sample 1
Preserved Urine UPA Distillate

Sample Date Conducted 8/3/2016 8/8/2016 8/12/2016 8/12/2016  Not Specified

Analysis/Sample ID Units by 20160829001 20160829002 20160829003 20160829004 20160913001

SpX-9/Exp. 48

Dimethyltrisulfide µg/L U.S. not found not found not found not found 37

Semi-volatiles (GC/MS) - Target List

Benzothiazole µg/L U.S. <20 92 64 NA 123

N-n-Butylbenzenesulfonamide µg/L U.S. <20 <50 <60 NA 5,230

Methyl sulfone µg/L U.S. 97 371 270 NA 59

Benzoic acid µg/L U.S. <100 1,170 <300 NA 217

Phenol µg/L U.S. <20 374 <60 NA 112

p-Cresol (4-Methylphenol) µg/L U.S. <20 <50 <60 NA 585

Benzyl alcohol µg/L U.S. <20 5,540 <60 NA 91

Dibutylphthalate µg/L U.S. <20 225 <60 NA <10

Diethylphthalate µg/L U.S. <20 1,070 220 NA 10

Dimethylphthalate µg/L U.S. <20 52 <60 NA <10

Semi-volatiles (GC/MS) - Special Interest Compounds (Semi-quantitative - 2 pt curve)

Acetophenone µg/L U.S. not found not found not found NA 50

Benzaldehyde µg/L U.S. not found not found not found NA 800

2-Butoxyethanol µg/L U.S. not found 180 not found NA 63

2-(2-Butoxyethoxy)ethanol µg/L U.S. not found 1,000 not found NA not found

Caffeine µg/L U.S. not found not found not found NA 35

Diethylene glycol monoethyl ether µg/L U.S. not found 280 170 NA not found

N,N-Dimethyl acetamide µg/L U.S. not found 500 150 NA not found

N,N-Dimethylformamide µg/L U.S. not found 970 not found NA not found

Dipropylene glycol methyl ether µg/L U.S. not found 1,100 >420 NA not found

2-Ethoxyethanol µg/L U.S. not found 610 not found NA not found

2-Ethylhexanoic acid µg/L U.S. not found 310 not found NA not found

Hexanoic acid µg/L U.S. not found 920 not found NA 160

Ibuprofen µg/L U.S. not found not found not found NA 410

p-Menth-1-en-8-ol (alpha-Terpineol) µg/L U.S. not found not found not found NA 38

2-Methyl-2,4-pentanediol µg/L U.S. not found 140 75 NA not found

1-Methyl-2-pyrrolidinone µg/L U.S. not found 690 not found NA not found

Monomethyl phthalate µg/L U.S. not found 150 65 NA not found

(+)-Neomenthol µg/L U.S. not found not found not found NA 1,300

2-Phenoxyethanol µg/L U.S. not found 3,000 not found NA 49

2-Phenyl-2-propanol µg/L U.S. not found 290 not found NA not found

2-Phenylacetic acid µg/L U.S. not found not found not found NA 170

Thymol µg/L U.S. not found not found not found NA 25

1,3,5-Triallyl-1,3,5-triazine-2,4,6(1H,3H,5H)-trione µg/L U.S. not found 50 not found NA not found

Tributyl phosphate µg/L U.S. not found 42 not found NA not found

Vanillin µg/L U.S. not found not found not found NA 37

Alcohols (DAI/GC/MS)

1-Butanol µg/L U.S. <400 599 <400 NA <400

Ethanol µg/L U.S. 1,120 76,600 <400 NA 13,100

Methanol µg/L U.S. 2,170 4,120 6,740 NA 18,600

2-Propanol (Isopropanol) µg/L U.S. 495 1,580 <400 NA 570

Glycols (DAI/GC/MS)

1,2-Ethanediol (Ethylene glycol) µg/L U.S. 1,240 5,490 1,650 NA <10,000

1,2-Propanediol (Propylene glycol) µg/L U.S. 2,210 23,200 3,840 NA <10,000

Silanols (LC/RI)  (R & D Method -NIST traceable standard not available)

Dimethylsilanediol (DMSD) µg/L U.S. <1,000 37,000 18,000 NA <2000

Carboxylates (IC)

Acetate µg/L U.S. <500 60,400 <10,000 33,800 33,300

Formate µg/L U.S. <500 6,650 <10,000 54,200 46,400

Glycolate µg/L U.S. <1,000 <1,000 <20000 114,000 3,820

Propionate µg/L U.S. <500 1,220 <10,000 <10000 <1000

Oxalate µg/L U.S. <500 <500 <500 136,000 7,110

Amines (IC)

Methylamine µg/L U.S. <250 <250 396 <250,000 <2500

NA=Not analyzed

MI=Matrix Interference

N/A=Not applicable
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 Table 4. Expedition 48 Water Sample Summary Report 
ECLSS Samples

Mission

Sample Location

WPA MF Bed #2 

Process Line D

WPA Condensate 

Sample Port

WPA Wastewater 

ORU

WSTA, EDV S/N 

1214
CWC-I S/N 2121

Sample Description Test

MF Bed Effluent US Condensate
WPA Wastewater 

Sample 1
Preserved Urine UPA Distillate

Sample Date Conducted 8/3/2016 8/8/2016 8/12/2016 8/12/2016  Not Specified

Analysis/Sample ID Units by 20160829001 20160829002 20160829003 20160829004 20160913001

SpX-9/Exp. 48

Aldehydes

Formaldehyde µg/L U.S. <20 1,330 29 NA 96

Non-volatiles (LC/UV-VIS)

Urea µg/L U.S. <800 1,030 <800 14,200,000 762,000

Caprolactam µg/L U.S. <500 2,350 <500 NA NA

Organic Carbon Recovery percent U.S. 77.40 78.82 46.27 N/A not determined

Unaccounted Organic Carbon mg/L U.S. 1.33 29.23 12.36 N/A not determined

Data Qualifiers: 20160829001 - None.

20160829002 - Possible low bias-ethylamine & formate. 

20160829003 - Possible high bias-methanol; Possible low bias-ammonium, ethanol, 1-propanol, 

     1-pentanol & isovalerate.

20160829004 - Conductivity (estimated result) ~ 15,600 µMho/cm. Result was above highest

     calibration standard; Possible low bias - ammonium & lactate. 

20160913001 - Conductivity (estimated result) ~ 14,800 µMho/cm. Result was above highest

     calibration standard; Possible low bias - ammonium, fluoride & ethylamine.

NA=Not analyzed

MI=Matrix Interference

N/A=Not applicable
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