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CONCENTRATION
(mg/M3)

CHEMICAL CONTAMINANT AQ190023 AQ190025
SN2004 SN2019

LAB SM
12/31/18 @ 12:15 GMT 12/31/18 @ 12:30 GMT

TARGET COMPOUNDS (TO-15) *
1,1,1,2-Tetrafluoroethane (Norflurane) 0.11 0.11
Methanol 0.54 0.41
Acetaldehyde 0.36 0.37
Ethanol 6.1 5.9
Acetone 0.31 0.23
2-Propanol (Isopropanol) 0.39 0.24
Isoprene (2-Methyl-1,3-butadiene) TRACE TRACE
Carbon disulfide TRACE TRACE
1-Propanol 0.027 TRACE
Trimethylsilanol 0.088 0.071
1-Butanol 0.043 0.045
o-Xylene <0.050 TRACE
Decamethylcyclopentasiloxane 0.84 0.54
Octafluoropropane (Perfluoropropane) 54 53

SPECIAL INTEREST COMPOUNDS #
Hexamethylcyclotrisiloxane 0.27 0.21

NON-TARGET COMPOUNDS **
All non-target compounds were below their reporting limit

TOTAL ALCOHOLS PLUS ACETONE 7.4 6.8

TARGET COMPOUNDS (GC) *
Methane 36 35
Carbon dioxide 6700 6000
Hydrogen 3.1 3.1
Carbon monoxide 0.79 0.53

* 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; concentrations are estimates only.
 < :  Value is less than the laboratory reporting limit.
TRACE:  Amount detected is sufficient for compound identification only. One-half of the reporting limit was      

TABLE 1A
ANALYTICAL RESULTS FOR SPACEX-16 RETURN AIR SAMPLES
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CONCENTRATION
(mg/M3)

CHEMICAL CONTAMINANT AQ190283 AQ190284
SN 2014 SN 2016

LAB JPM
2/11/2019 @ 12:45 GMT 2/11/2019 @ 12:50 GMT

TARGET COMPOUNDS (TO-15) *
1,1,1,2-Tetrafluoroethane (Norflurane) 0.073 0.079
Methanol 0.29 0.31
Acetaldehyde 0.19 0.20
Ethanol 3.5 3.5
Acetone 0.22 0.24
2-Propanol (Isopropanol) 0.16 0.18
Isoprene (2-Methyl-1,3-butadiene) 0.028 0.033
1-Propanol 0.034 0.044
Trimethylsilanol 0.079 0.11
Ethyl acetate <0.025 TRACE
1-Butanol 0.053 0.054
Decamethylcyclopentasiloxane (DMCPS) 0.24 0.27
Octafluoropropane (Perfluoropropane) 38 37

SPECIAL INTEREST COMPOUNDS #
Hexamethylcyclotrisiloxane 0.25 0.28

NON-TARGET COMPOUNDS **
All non-target compounds were below their reporting limit

TOTAL ALCOHOLS PLUS ACETONE 4.3 4.4

TARGET COMPOUNDS (GC) *
Methane 34 34
Carbon dioxide 7000 7500
Hydrogen 2.5 2.5
Carbon monoxide 0.46 0.43

* 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; concentrations are estimates only.
 < :  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.

TABLE 1B
ANALYTICAL RESULTS FOR SPACEX-17 RETURN AIR SAMPLES
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CHEMICAL CONTAMINANT AQ190023 AQ190025
SN2004 SN2019

LAB SM
12/31/18 @ 12:15 GMT 12/31/18 @ 12:30 GMT

TARGET COMPOUNDS (TO-15)
1,1,1,2-Tetrafluoroethane (Norflurane) 0.00001 0.00001
Methanol 0.00603 0.00453
Acetaldehyde 0.09083 0.09207
Ethanol 0.00304 0.00294
Acetone 0.00593 0.00448
2-Propanol (Isopropanol) 0.00261 0.00163
Isoprene (2-Methyl-1,3-butadiene) 0.00417 0.00417
Carbon disulfide 0.01136 0.01136
1-Propanol 0.00036 0.00017
Trimethylsilanol 0.02190 0.01772
1-Butanol 0.00106 0.00113
o-Xylene ND 0.00068
Decamethylcyclopentasiloxane 0.05583 0.03571
Octafluoropropane (Perfluoropropane) 0.00063 0.00062

SPECIAL INTEREST COMPOUNDS
Hexamethylcyclotrisiloxane 0.03028 0.02388

NON-TARGET COMPOUNDS
All non-target compounds were below their reporting limit

TARGET COMPOUNDS (GC)
Methane 0.01032 0.01003
Hydrogen 0.00926 0.00921
Carbon monoxide 0.04666 0.03135

TOTAL T-VALUE 0.30028 0.25169

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 AIR SAMPLES

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

CHEMICAL CONTAMINANT AQ190283 AQ190284
SN 2014 SN 2016

LAB JPM
2/11/2019 @ 12:45 GMT 2/11/2019 @ 12:50 GMT

TARGET COMPOUNDS (TO-15)
1,1,1,2-Tetrafluoroethane (Norflurane) 0.000 0.000
Methanol 0.003 0.003
Acetaldehyde 0.048 0.050
Ethanol 0.002 0.002
Acetone 0.004 0.005
2-Propanol (Isopropanol) 0.001 0.001
Isoprene (2-Methyl-1,3-butadiene) 0.009 0.011
1-Propanol 0.000 0.001
Trimethylsilanol 0.020 0.028
Ethyl acetate ND 0.000
1-Butanol 0.001 0.001
Decamethylcyclopentasiloxane 0.016 0.018
Octafluoropropane (Perfluoropropane) 0.000 0.000

SPECIAL INTEREST COMPOUNDS
Hexamethylcyclotrisiloxane 0.028 0.031

NON-TARGET COMPOUNDS
All non-target compounds were below their reporting limit

TARGET COMPOUNDS (GC)
Methane 0.010 0.010
Hydrogen 0.007 0.007
Carbon monoxide 0.027 0.026

TOTAL T-VALUE 0.2 0.2

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-17 RETURN AIR SAMPLES



Increment

Mission

Sample Location
Potable Water

WPA MF Bed #1 
ORU S/N 00016

WPA MF Bed 
#2 ORU S/N 

00017

WPA Wastewater 
ORU

WPA 
Condensate 
Sample Port

Sample Descr iption Test Maximum Contaminant
Maximum 

Contaminant MF Bed Effluent MF Bed Effluent WPA Wastewater US Condensate

Sample Date Conducted Level Level 12/21/2018 12/21/2018 12/28/2018 12/31/2018
Analysis/Sample ID Units by (MCL) Source WQ190024 WQ190025 WQ190026 WQ190027

Physical Character istics

Conductivity µMho/cm U.S. 90 5 88 270

pH pH units U.S. 4.5-8.5 41000 6.99 5.26 7.39 7.66

Iodine ICPMS

Total I µg/L U.S. 6/0.2
41000 (tl I mx/tl I at pt 

of consumption)
< 4 < 4 174 < 4

Anions IC

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

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

Cations IC

Ammonium (as N) mg/L U.S. 1 SWEG&41000 11.1 < 0.25 11 31.4

Minerals ICPMS

Calcium mg/L U.S. 30 41000 0.09 0.07 0.08 0.18

Phosphate (as P) mg/L U.S. 0.01 < 0.01 0.09 0.05

Potassium mg/L U.S. 340 41000 < 0.01 < 0.01 0.06 0.02

Sodium mg/L U.S. 0.41 < 0.01 0.07 0.01

Trace Metals ICPMS

Boron µg/L U.S. 20 27 13 30

Chromium µg/L U.S. 230 41000 2 2 14 < 10

Nickel µg/L U.S. 300 SWEG&41000 19 22 65 108

Zinc µg/L U.S. 2,000 SWEG&41000 48 21 2,370 4,940

Silicon ICPMS

Silicon µg/L U.S. 6,180 4,980 4,900 11,900

TOC OI

Total Inorganic Carbon (TIC) mg/L U.S. 6.0 0.6 10.6 18.2

Total Organic Carbon (TOC) mg/L U.S. SWEG&41000 44.2 28.9 41.6 153

Volatile Organics-Targets

2-Butanone (Methyl ethyl ketone) µg/L U.S. 54,000 SWEG 438 400 488 < 50

Trimethylsilanol µg/L U.S. 330 not found 130 280

Table 3: Analytical Concentrations of Compounds Quantified in Archive Water Samples Returned on SpaceX-16

Volatile Organics-Special Interest Compounds (Semi-quantitative)

58
SpaceX-16



Increment

Mission

Sample Location
Potable Water

WPA MF Bed #1 
ORU S/N 00016

WPA MF Bed 
#2 ORU S/N 

00017

WPA Wastewater 
ORU

WPA 
Condensate 
Sample Port

Sample Descr iption Test Maximum Contaminant
Maximum 

Contaminant MF Bed Effluent MF Bed Effluent WPA Wastewater US Condensate

Sample Date Conducted Level Level 12/21/2018 12/21/2018 12/28/2018 12/31/2018
Analysis/Sample ID Units by (MCL) Source WQ190024 WQ190025 WQ190026 WQ190027

Table 3: Analytical Concentrations of Compounds Quantified in Archive Water Samples Returned on SpaceX-16
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Volatile Organics-Non-Targets (estimated conc.)
4-Heptanone µg/L U.S. not found not found 79 not found

Semi-volatile Organics-Targets
Benzothiazole µg/L U.S. < 20 < 20 81 115

Decamethylcyclopentasiloxane (DMCPS) µg/L U.S. < 20 < 20 < 40 86

Methyl sulfone µg/L U.S. 15,000,000 interim SWEG (06-2017) 103 113 244 508

N-n-Butylbenzenesulfonamide µg/L U.S. < 20 < 20 < 40 69

Acid Extractables-EPA 625 list GCMS

4-Methylphenol (p-Cresol) µg/L U.S. < 20 < 20 392 65

Benzoic acid µg/L U.S. < 100 < 100 290 1,840

Phenol µg/L U.S. 4,000 SWEG < 20 < 20 186 557

Base and Neutral Extractables-EPA 625 L ist GCMS

Benzyl alcohol µg/L U.S. < 20 < 20 9,100 25,700

Diethylphthalate µg/L U.S. < 20 < 20 654 1,160

Di-n-butylphthalate µg/L U.S. 40,000 SWEG < 20 < 20 90 320

Semi-volatiles SICs GCMS

1,3,5-Triallyl-1,3,5-triazine-2,4,6(1H,3H,5H)-trione µg/L U.S. not found not found < 40 48

1-Methyl-2-pyrrolidinone µg/L U.S. 420 not found < 160 370

2-(2-Butoxyethoxy)ethanol µg/L U.S. not found not found 330 930

2-Butoxyethanol µg/L U.S. not found not found 140 290

2-Ethoxyethanol µg/L U.S. not found not found 220 480

2-Ethyl-1-hexanol µg/L U.S. not found not found 150 420

2-Ethylhexanoic acid µg/L U.S. not found not found not found 260

2-Methyl-2,4-pentanediol µg/L U.S. not found not found 93 200

2-Phenoxyethanol µg/L U.S. not found not found 95 770

2-Phenyl-2-propanol µg/L U.S. not found not found not found 170

Acetophenone µg/L U.S. not found not found 22 22

Benzaldehyde µg/L U.S. not found not found 100 160

Butylated hydroxyanisole (BHA) µg/L U.S. not found not found 200 430

Diethylene glycol monoethyl ether µg/L U.S. not found not found not found 210



Increment

Mission

Sample Location
Potable Water

WPA MF Bed #1 
ORU S/N 00016

WPA MF Bed 
#2 ORU S/N 

00017

WPA Wastewater 
ORU

WPA 
Condensate 
Sample Port

Sample Descr iption Test Maximum Contaminant
Maximum 

Contaminant MF Bed Effluent MF Bed Effluent WPA Wastewater US Condensate

Sample Date Conducted Level Level 12/21/2018 12/21/2018 12/28/2018 12/31/2018
Analysis/Sample ID Units by (MCL) Source WQ190024 WQ190025 WQ190026 WQ190027

Table 3: Analytical Concentrations of Compounds Quantified in Archive Water Samples Returned on SpaceX-16
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Dipropylene glycol methyl ether µg/L U.S. not found not found 360 840

Heptanoic acid µg/L U.S. not found not found not found 200

Hexanoic acid (Caprolate) µg/L U.S. not found not found not found 690

Ibuprofen µg/L U.S. not found not found 1000 not found

Monomethyl phthalate µg/L U.S. not found not found 140 340

N,N-Diethylformamide µg/L U.S. not found not found 44 73

N,N-Dimethyl acetamide µg/L U.S. 310 310 360 540

N,N-Dimethylformamide µg/L U.S. not found 200 420 700

Neomenthol µg/L U.S. not found not found 110 110

Phenethyl alcohol µg/L U.S. not found not found not found 63

p-Menth-1-en-8-ol (alpha-Terpineol) µg/L U.S. not found not found < 40 78

Tetramethyl thiourea µg/L U.S. not found not found not found 28

Tributyl phosphate µg/L U.S. not found not found 48 57

Triethyl phosphate µg/L U.S. not found not found not found < 20

Alcohols and Acetone GCMS

1-Butanol µg/L U.S. < 400 544 < 400 649

1-Propanol µg/L U.S. 583 402 < 400 414

2-Butanol µg/L U.S. 407 < 400 < 400 < 400

2-Propanol (Isopropanol) µg/L U.S. 3,480 4,280 850 937

Acetone µg/L U.S. 15,000 SWEG 5,560 4,060 10,700 4,200

Ethanol µg/L U.S. 36,900 44,700 6,560 99,200

Methanol µg/L U.S. 40,000 SWEG 3,970 5,210 6,330 8,390

Glycols GCMS

1,2-Ethanediol (Ethylene glycol) µg/L U.S. 4,000 SWEG < 1000 < 1000 1,020 4,310

1,2-Propanediol (Propylene glycol) µg/L U.S. 17,000,000 SWEG 1,630 1,120 3,980 17,300

Dimethylsilanediol (DMSD) µg/L U.S. 35,000 SWEG 20,000 21,000 17,000 39,000

Carboxylates IC

Acetate µg/L U.S. 19,000 1,360 < 500 39,100

Butyrate µg/L U.S. 1,250 < 500 < 500 < 500

Silanols LCRI  (Semi-Quantitative-NIST traceable standard not available)



Increment

Mission

Sample Location
Potable Water

WPA MF Bed #1 
ORU S/N 00016

WPA MF Bed 
#2 ORU S/N 

00017

WPA Wastewater 
ORU

WPA 
Condensate 
Sample Port

Sample Descr iption Test Maximum Contaminant
Maximum 

Contaminant MF Bed Effluent MF Bed Effluent WPA Wastewater US Condensate

Sample Date Conducted Level Level 12/21/2018 12/21/2018 12/28/2018 12/31/2018
Analysis/Sample ID Units by (MCL) Source WQ190024 WQ190025 WQ190026 WQ190027

Table 3: Analytical Concentrations of Compounds Quantified in Archive Water Samples Returned on SpaceX-16
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Isobutyrate (2-Methylpropanoic acid) µg/L U.S. < 500 < 500 < 500 1,170

Propionate µg/L U.S. 2,180 < 500 < 500 < 500

Aldehydes GCMS

Formaldehyde (Methanal) µg/L U.S. 12,000 SWEG < 20 11 < 10 < 20
Non-volatile Organics LC

Caprolactam µg/L U.S. 100,000 SWEG < 500 < 500 847 2,630

Urea µg/L U.S. < 800 1,360 < 800 < 800
Organic Carbon Recovery percent U.S. 97.8 132.6 75.5 81.9
Unaccounted Organic Carbon mg/L U.S. 1.0 0.0 10.2 27.7

Data Qualifiers: WQ190024 to 27 - Possible low bias: 2-Ethoxyethanol, Acenaphthene, Anthracene, Benzo(a)pyrene, Benzo(g,h,i)perylene & Tris(2-Chloroethyl)phosphate
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