














CHEMICAL CONTAMINANT AQ190017 AQ190018 AQ190019 AQ190020 AQ190021 AQ190022

SN2110 SN2114 SN2008 SN2116 SN2011 SN2012

LAB JPM LAB COL
NG-10 

Ingress

SpaceX-16 

Ingress

10/8/18 @ 

11:50 GMT

10/8/18 @ 

11:50 GMT

11/19/18 @ 

8:15 GMT

11/19/18 @ 

8:20 GMT

11/19/18 @ 

17:30 GMT

12/9/18 @ 

8:35 GMT

TARGET COMPOUNDS (TO-15) **

1,1,1,2-Tetrafluoroethane (Norflurane) <0.050 <0.050 <0.050 <0.050 0.21 0.063

Propene <0.025 <0.025 <0.025 <0.025 <0.025 TRACE

Propane <0.025 <0.025 <0.025 <0.025 TRACE 0.042

Carbonyl sulfide (Carbon oxide sulfide) <0.025 <0.025 <0.025 <0.025 0.054 <0.025

Isobutane <0.025 <0.025 <0.025 0.039 0.81 <0.025

Methanol * 0.36 0.38 0.38 0.32 0.23 0.47

Acetaldehyde 0.36 0.33 0.24 0.24 0.50 0.20

2-Methyl-1-propene <0.025 <0.025 <0.025 <0.025 0.29 <0.025

Butane <0.025 <0.025 <0.025 <0.025 0.035 <0.025

Ethanol * 8.3 8.2 5.9 5.6 1.3 5.1

Acetone 0.31 0.28 0.29 0.26 0.52 0.23

Propanal (Propionaldehyde) <0.025 <0.025 <0.025 <0.025 0.051 <0.025

2-Propanol (Isopropanol) * 0.26 0.27 0.27 0.28 1.6 0.67

Isoprene (2-Methyl-1,3-butadiene) 0.038 0.036 0.028 0.029 <0.025 TRACE

2-Methyl-2-propanol <0.025 <0.025 <0.025 <0.025 0.069 <0.025

Carbon disulfide TRACE TRACE <0.025 <0.025 0.11 <0.025

1-Propanol 0.041 0.035 TRACE 0.036 0.031 TRACE

Trimethylsilanol 0.11 0.16 0.094 0.20 0.82 0.067

Butanal (Butyraldehyde) <0.025 <0.025 <0.025 <0.025 0.044 <0.025

2-Butanone (Methyl ethyl ketone) <0.025 <0.025 <0.025 <0.025 0.24 <0.025

Ethyl acetate 0.029 0.028 0.028 0.034 0.12 <0.025

1-Butanol 0.061 0.059 0.056 0.066 0.22 0.032

4-Methyl-2-pentanone (MIBK) <0.025 <0.025 <0.025 <0.025 0.089 <0.025

Toluene <0.025 <0.025 <0.025 <0.025 0.11 <0.025

Hexanal <0.025 <0.025 <0.025 <0.025 0.056 <0.025

Butyl acetate <0.050 <0.050 <0.050 <0.050 0.089 <0.050

Ethylbenzene <0.050 <0.050 <0.050 <0.050 0.093 <0.050

m & p-Xylene <0.050 <0.050 <0.050 <0.050 0.38 <0.050

Heptanal <0.050 <0.050 <0.050 <0.050 0.056 <0.050

o-Xylene <0.050 <0.050 TRACE <0.050 0.12 <0.050

Octamethylcyclotetrasiloxane <0.125 <0.125 <0.125 <0.125 0.23 <0.125

Decamethylcyclopentasiloxane 0.41 0.49 0.26 0.37 TRACE 0.30

Octafluoropropane (Perfluoropropane) * 69 82 61 60 9.2 37

SPECIAL INTEREST COMPOUNDS 

Hexamethylcyclotrisiloxane # 0.30 0.47 0.21 0.29 1.07 <0.20

NON-TARGET COMPOUNDS ***

Fluorotrimethylsilane <0.050 <0.050 <0.050 <0.050 0.22 <0.050

1-Methoxy-2-propyl acetate <0.050 <0.050 <0.050 <0.050 0.12 <0.050

Octamethyltrisiloxane <0.050 <0.050 <0.050 <0.050 0.25 <0.050

2-Pinene <0.050 <0.050 <0.050 <0.050 0.075 <0.050

C12-Alkane <0.050 <0.050 <0.050 <0.050 0.11 <0.050

C10-Siloxane <0.050 <0.050 <0.050 <0.050 0.18 <0.050

C12-Alkane <0.050 <0.050 <0.050 <0.050 0.14 <0.050

C11-Alkane <0.050 <0.050 <0.050 <0.050 0.15 <0.050

C12-Alkane <0.050 <0.050 <0.050 <0.050 0.15 <0.050

C12-Alkane <0.050 <0.050 <0.050 <0.050 0.13 <0.050

TOTAL ALCOHOLS PLUS ACETONE 9.3 9.3 6.9 6.6 3.9 6.5

TARGET COMPOUNDS (GC) **

Methane 58 59 44 42 5.9 29

Carbon dioxide 5200 5200 5400 5400 1800 4600

Hydrogen 4.3 4.3 2.7 2.6 1.0 3.1

Carbon monoxide 0.82 0.75 0.68 0.77 1.9 1.9

TOTAL CONCENTRATION 79 93 68 68 20 44

(NON-METHANE HYDROCARBONS)

TOTAL CONCENTRATION - OFP 11 11 7.8 7.8 11 7.2

(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

TABLE 1

ANALYTICAL RESULTS OF SPACEX-16 RETURN

CONCENTRATION

(mg/M
3
)
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CHEMICAL CONTAMINANT AQ190017 AQ190018 AQ190019 AQ190020

SN2110 SN2114 SN2008 SN2116

LAB JPM LAB COL

10/8/18 @ 

11:50 GMT

10/8/18 @ 

11:50 GMT

11/19/18 @ 

8:15 GMT

11/19/18 @ 

8:20 GMT

TARGET COMPOUNDS (TO-15)

Isobutane ND ND ND 0.00020

Methanol 0.00405 0.00419 0.00421 0.00361

Acetaldehyde 0.09096 0.08170 0.05890 0.05971

Ethanol 0.00413 0.00412 0.00293 0.00279

Acetone 0.00589 0.00545 0.00567 0.00509

2-Propanol (Isopropanol) 0.00173 0.00179 0.00178 0.00190

Isoprene (2-Methyl-1,3-butadiene) 0.01262 0.01211 0.00941 0.00976

Carbon disulfide 0.01136 0.01136 ND ND

1-Propanol 0.00056 0.00048 0.00017 0.00049

Trimethylsilanol 0.02745 0.03969 0.02355 0.05064

Ethyl acetate 0.00016 0.00016 0.00016 0.00019

1-Butanol 0.00153 0.00148 0.00140 0.00164

o-Xylene ND ND 0.00068 ND

Decamethylcyclopentasiloxane 0.02701 0.03245 0.01754 0.02471

Octafluoropropane (Perfluoropropane) 0.00081 0.00096 0.00071 0.00070

SPECIAL INTEREST COMPOUNDS

Hexamethylcyclotrisiloxane 0.03279 0.05255 0.02358 0.03245

NON-TARGET COMPOUNDS

All Non-Target Compounds were below their reporting limit.

TARGET COMPOUNDS (GC)

Methane 0.01647 0.01689 0.01264 0.01187

Hydrogen 0.01257 0.01254 0.00783 0.00757

Carbon monoxide 0.04851 0.04420 0.03976 0.04527

TOTAL T-VALUE 0.29858 0.32210 0.21092 0.25859

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 2A

T-VALUES FOR SPACEX-16 RETURN

T-VALUE  (180-d SMAC)

1 of 1



7-d SMAC 180-d SMAC 7-d SMAC 180-d SMAC

CHEMICAL CONTAMINANT AQ190021 AQ190021 AQ190022 AQ190022

SN2011 SN2011 SN2012 SN2012

NG-10 Ingress NG-10 Ingress SpaceX-16 Ingress SpaceX-16 Ingress

11/19/18 @ 17:30 GMT 11/19/18 @ 17:30 GMT 12/9/18 @ 8:35 GMT 12/9/18 @ 8:35 GMT

TARGET COMPOUNDS (TO-15)

1,1,1,2-Tetrafluoroethane (Norflurane) 0.00002 0.00002 0.00001 0.00001

Propene ND ND 0.00007 0.00007

Propane 0.00000 0.00000 0.00001 0.00001

Carbonyl sulfide (Carbon oxide sulfide) 0.00062 0.00272 ND ND

Isobutane 0.00425 0.00425 ND ND

Methanol 0.00254 0.00254 0.00520 0.00520

Acetaldehyde 0.12433 0.12433 0.04932 0.04932

2-Methyl-1-propene 0.00255 0.01275 ND ND

Butane 0.00001 0.00001 ND ND

Ethanol 0.00063 0.00063 0.00253 0.00253

Acetone 0.00990 0.00990 0.00439 0.00439

Propanal (Propionaldehyde) 0.00429 0.00429 ND ND

2-Propanol (Isopropanol) 0.01037 0.01037 0.00448 0.00448

Isoprene (2-Methyl-1,3-butadiene) ND ND 0.00208 0.00417

2-Methyl-2-propanol 0.00046 0.00057 ND ND

Carbon disulfide 0.10240 0.10240 ND ND

1-Propanol 0.00041 0.00041 0.00017 0.00017

Trimethylsilanol 0.20597 0.20597 0.01666 0.01666

Butanal (Butyraldehyde) 0.00292 0.00292 ND ND

2-Butanone (Methyl ethyl ketone) 0.00786 0.00786 ND ND

Ethyl acetate 0.00066 0.00066 ND ND

1-Butanol 0.00271 0.00542 0.00040 0.00080

4-Methyl-2-pentanone (MIBK) 0.00063 0.00063 ND ND

Toluene 0.00760 0.00760 ND ND

Hexanal 0.00278 0.00278 ND ND

Butyl acetate 0.00047 0.00047 ND ND

Ethylbenzene 0.00072 0.00186 ND ND

m & p-Xylene 0.00515 0.01016 ND ND

Heptanal 0.00242 0.00242 ND ND

o-Xylene 0.00158 0.00317 ND ND

Octamethylcyclotetrasiloxane 0.00082 0.01907 ND ND

Decamethylcyclopentasiloxane 0.00088 0.00583 0.00304 0.02029

Octafluoropropane (Perfluoropropane) 0.00011 0.00011 0.00044 0.00044

SPECIAL INTEREST COMPOUNDS

Hexamethylcyclotrisiloxane 0.01186 0.11863 ND ND

NON-TARGET COMPOUNDS

Fluorotrimethylsilane 0.05732 0.05732 ND ND

1-Methoxy-2-propyl acetate 0.00218 0.00218 ND ND

Octamethyltrisiloxane 0.00025 0.00615 ND ND

2-Pinene 0.00054 0.00054 ND ND

C12-Alkane 0.00249 0.00249 ND ND

C10-Siloxane 0.00182 0.00182 ND ND

C12-Alkane 0.00319 0.00319 ND ND

C11-Alkane 0.00335 0.00335 ND ND

C12-Alkane 0.00343 0.00343 ND ND

C12-Alkane 0.00305 0.00305 ND ND

TARGET COMPOUNDS (GC)

Methane 0.00168 0.00168 0.00827 0.00827

Hydrogen 0.00299 0.00299 0.00905 0.00905

Carbon monoxide 0.02948 0.10926 0.03007 0.11143

TOTAL T-VALUE 0.60022 0.86823 0.10612 0.23729

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 SPACEX-16 RETURN

T-VALUE (7- & 180-d)
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NA=Not analyzed
MI=Matrix Interference
N/A=Not applicable
#previously identified as bis(2-Chloroisopropyl) ether

Page 1 of 2

Increment

Mission SpaceX-16

Sample Location Potable Water WPA PWD Hot WPA PWD 
Ambient Service Module

Sample Description
Test

Maximum 
Contaminant

Maximum 
Contaminant

Potable water Potable water Raw Condensate

Sample Date Conducted Level Level 11/12/2018 12/11/2018 11/24/2018
Analysis/Sample ID Units by (MCL) Source WQ180821 WQ180822 WQ190028

Physical Characteristics
Conductivity µS/cm U.S. 1 1 147
pH pH units U.S. 4.5-8.5 41000 4.90 4.85 7.42

Anions IC
Sulfate mg/L U.S. 250 41000 < 0.5 < 0.5 2.0

Cations IC
Ammonium (as N) mg/L U.S. 1 SWEG&41000 < 0.25 < 0.25 17.7

Minerals ICPMS
Calcium mg/L U.S. 30 41000 0.02 0.02 1.08
Magnesium mg/L U.S. 50 41000 < 0.01 < 0.01 0.61
Potassium mg/L U.S. 340 41000 < 0.01 < 0.01 0.20
Sodium mg/L U.S. < 0.01 < 0.01 0.10

Trace Metals ICPMS
Aluminum µg/L U.S. 1 2 < 10
Copper µg/L U.S. 1,000 41000 < 1 < 1 26
Iron µg/L U.S. 300 41000 < 5 < 5 66
Manganese µg/L U.S. 300 SWEG&41000 < 1 < 1 26
Nickel µg/L U.S. 300 SWEG&41000 2 2 321
Silver µg/L U.S. 400 SWEG&41000 < 1 < 1 3,150
Strontium µg/L U.S. < 1 < 1 17
Zinc µg/L U.S. 2,000 SWEG&41000 2 1 881

Silicon ICPMS
Silicon µg/L U.S. 882 1,140 3,330

Total Organic Carbon-Sievers
Total Inorganic Carbon (TIC) mg/L U.S. 0.75 0.77 5.79
Total Organic Carbon (TOC) mg/L U.S. SWEG / 41000 1.08 1.19 96.9

Volatile Organics-Special Interest Compounds (Semi-quantitative)
Trimethylsilanol µg/L U.S. not found not found 230

Semi-volatile Organics-Targets
2-Methylthiobenzothiazole µg/L U.S. < 20 < 20 53
Benzothiazole µg/L U.S. < 20 < 20 127

Methyl sulfone µg/L U.S. 1,500,000
interim SWEG 

(06-2017) 124 119 96
Acid Extractables-EPA 625 List 
GCMS

Benzoic acid µg/L U.S. < 100 < 100 2,370
Phenol µg/L U.S. 4,000 SWEG < 20 < 20 362

Base and Neutral Extractables-EPA 625 List GCMS
Benzyl alcohol  µg/L U.S. 45 < 20 10,200
bis-(2-Ethylhexyl)phthalate µg/L U.S. 20,000/6 SWEG/EPA < 20 < 20 114
Di-n-butylphthalate µg/L U.S. 40,000 SWEG < 20 < 20 56
Diethylphthalate µg/L U.S. < 20 < 20 57

Semi-volatile Organics-Special Interest Compounds (Semi-quantitative)
2-(2-Butoxyethoxy)ethanol µg/L U.S. not found not found 410
2-Butoxyethanol µg/L U.S. not found not found 140
2-Ethoxyethanol µg/L U.S. not found not found 390
2-Ethyl-1-hexanol µg/L U.S. not found not found 360
2-Ethylhexanoic acid µg/L U.S. not found not found 150
2-Phenoxyethanol µg/L U.S. not found not found 740
2-Phenyl-2-propanol µg/L U.S. not found not found 130
Benzaldehyde µg/L U.S. not found not found 120
Butylated hydroxyanisole (BHA) µg/L U.S. not found not found 130
Dipropylene glycol methyl ether µg/L U.S. not found not found 280
Monomethyl phthalate µg/L U.S. not found not found 310
N,N-Diethylformamide µg/L U.S. not found not found 57
N,N-Dimethyl acetamide µg/L U.S. not found not found 220

Table 3: Analytical concentrations of compounds quantified in PWD Hot and Ambient samples returned on Soyuz 55 
and SM Condensate sample returned on SpaceX-16

Soyuz 55

57



NA=Not analyzed
MI=Matrix Interference
N/A=Not applicable
#previously identified as bis(2-Chloroisopropyl) ether

Page 2 of 2

Increment

Mission SpaceX-16

Sample Location Potable Water WPA PWD Hot WPA PWD 
Ambient Service Module

Sample Description
Test

Maximum 
Contaminant

Maximum 
Contaminant

Potable water Potable water Raw Condensate

Sample Date Conducted Level Level 11/12/2018 12/11/2018 11/24/2018
Analysis/Sample ID Units by (MCL) Source WQ180821 WQ180822 WQ190028

Table 3: Analytical concentrations of compounds quantified in PWD Hot and Ambient samples returned on Soyuz 55 
and SM Condensate sample returned on SpaceX-16

Soyuz 55

57

N-Phenyl-2-naphthylamine µg/L U.S. 260,000 SWEG not found not found 86
Neomenthol µg/L U.S. not found not found 71
p-Menth-1-en-8-ol (alpha-Terpineol)

µg/L U.S. not found not found 49
Tetramethyl thiourea µg/L U.S. not found not found 320

Alcohols & Acetone GCMS
1-Butanol µg/L U.S. < 400 < 400 4,390
1-Propanol µg/L U.S. < 400 < 400 537
Acetone µg/L U.S. 15,000 SWEG < 400 < 400 1,980
Ethanol µg/L U.S. < 400 < 400 75,600
Methanol µg/L U.S. 40,000 SWEG < 400 < 400 5,170

Glycols GCMS
1,2-Propanediol (Propylene glycol) µg/L U.S. 1,700,000 SWEG < 1000 < 1000 3,790

Silanols LCRI (Semi-Quantitative-NIST traceable standard not available)
Dimethylsilanediol (DMSD) µg/L U.S. 35,000 SWEG 2,000 3,300 7,300

Carboxylates IC
Acetate µg/L U.S. < 500 < 500 48,200

Aldehydes GCMS
Formaldehyde µg/L U.S. 12,000 SWEG < 10 < 10 34

Non-volatile Organics LC
Caprolactam µg/L U.S. 100,000 SWEG < 500 < 500 838

Organic Carbon Recovery percent U.S. 54.35 74.79 85.27
Unaccounted Organic Carbon mg/L U.S. 0.49 0.30 14.28

Comments: None.

Data Qualifiers: WQ190028: Possible low bias - 2-Ethoxyethanol
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