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TOF Analysis and Molecular Feature Screening
[bookmark: _Hlk513620863]Initial mass spectrometry (MS) analysis was carried out with an Agilent 1100 series HPLC interfaced with an Agilent 6210 TOF system. Chromatographic separation was carried out an InfinityLab Poroshell 120 EC-C8 column (2.1 × 50 mm, 2.7 μm; Agilent) with method conditions as follows: 0.3 mL/min flow rate; column at 30 °C; mobile phases A: ammonium formate buffer (0.4 mM) in water/methanol (95:5 v/v), and mobile phase B: ammonium formate (0.4 mM) in methanol/water (95:5 v/v); gradient: 0−15 min a linear gradient from 75:25 A/B to 15:85 A/B; with a 4 min post time for equilibration. TOF data collection was accomplished in negative mode electrospray ionization with a dual-electrospray source providing purine and hexakis phosphazine as internal reference masses from the secondary spray. The instrument was operated in 4GHz high resolution mode with a mass window of 100-1700 m/z. 
[bookmark: _Hlk513621159]QTOF-MS/MS Instrument Parameters
Structural investigation of the molecular features was performed using an Agilent 1260 Infinity UPLC coupled to a 6530 QTOF. Chromatographic separation was carried out similarly to the TOF analysis, but with MS parameters altered to allow for data-dependent MS/MS acquisition. The MS was operated in 2GHz extended dynamic range mode with an MS mass range of 100-1700 m/z and an MS/MS mass range of 60-1000 m/z. Scan rates were set to vary based on precursor abundance with a target of 10,000 counts/spectrum and cap of 250 ms of ion collection. A minimum precursor threshold of 5,000 counts was set, along with an active exclusion window of twelve seconds after five spectral collections. A preferential inclusion list of the 50 most abundant species from the TOF analysis was set, along with an exclusion list of the reference mass ions and molecular features assigned to the blank. The collection of MS/MS spectra took place at fixed collision energies of 10 and 25 with a narrow (~1.3 m/z) precursor isolation window. 
Extracted Ion Chromatograms and MS/MS spectra for Identified Per/Polyfluorinated Ether Compounds
Chromatographically resolved isomers of the same molecular formula are assigned letters A, B, C etc. Features in black have MS/MS spectra, features in grey were not able to be isolated for MS/MS fragmentation. Cleavage locations for major fragments are shown with red dashed lines for chemical structures that could be accurately assigned on the basis of MS/MS. Some common fragments are listed in Table S-4.

[bookmark: _Ref502673908][bookmark: _Ref502673918]Figure 1. Extracted Ion Chromatogram for Cmp01

Figure 2. Average MS/MS Spectrum for Cmp01 @ 10/25 CID

Figure 3. Extracted Ion Chromatogram for Cmp02	

Figure 4. Average MS/MS Spectrum for Cmp02a @ 10/25 CID
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Figure 5. Average MS/MS Spectrum for Cmp02b @ 10/25 CID

Figure 6. Extracted Ion Chromatogram for Cmp03

Figure 7. Average MS/MS Spectrum for Cmp03 @ 10/25 CID

Figure 8. Extracted Ion Chromatogram for Cmp04
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Figure 9. Average MS/MS Spectrum for Cmp04 @ 10/25 CID

Figure 10. Extracted Ion Chromatogram for Cmp05

Figure 11. Average MS/MS Spectrum for Cmp05 @ 10/25 CID

Figure 12. Extracted Ion Chromatogram for Cmp06
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Figure 13. Average MS/MS Spectrum for Cmp06 @ 10/25 CID

Figure 14. Extracted Ion Chromatogram for Cmp07

Figure 15. Average MS/MS Spectrum for Cmp07 @ 10/25 CID

Figure 16. Extracted Ion Chromatogram for Cmp08

Figure 17. Average MS/MS Spectrum for Cmp08 @ 10/25 CID

Figure 18. Extracted Ion Chromatogram for Cmp09

Figure 19. Average MS/MS Spectrum for Cmp09 @ 10/25 CID

Figure 20. Extracted Ion Chromatogram for Cmp10

Figure 21. Average MS/MS Spectrum for Cmp10 @ 10/25 CID
[image: ]
Figure 22. Extracted Ion Chromatogram for Cmp 11

Figure 23. Extracted Ion Chromatogram for Cmp12

Figure 24. Average MS/MS Spectrum for Cmp12 @ 10/25 CID

Figure 25. Extracted Ion Chromatogram for Cmp13
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Figure 26. Average MS/MS Spectrum for Cmp13 @ 10/25 CID

Figure 27. Extracted Ion Chromatogram for Cmp14

Figure 28. Average MS/MS Spectrum for Cmp14 @ 10/25 CID

Figure 29. Extracted Ion Chromatogram for Cmp15

Figure 30. Average MS/MS Spectrum for Cmp15 @ 10/25 CID

Figure 31. Extracted Ion Chromatogram for Cmp16
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Figure 32. Average MS/MS Spectrum for Cmp16 @ 10/25 CID

Figure 33. Extracted Ion Chromatogram for Cmp17

Figure 34. Average MS/MS Spectrum for Cmp17 @ 10/25 CID

Figure 35. Extracted Ion Chromatogram for Cmp18
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Figure 36. Average MS/MS Spectrum for Cmp18 @ 10/25 CID

Figure 37. Extracted Ion Chromatogram for Cmp19
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Figure 38. Extracted Ion Chromatogram for Cmp20
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Figure 39. Average MS/MS Spectrum for Cmp20 @ 10/25 CID
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Figure 40. Extracted Ion Chromatogram for Cmp21
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Figure 41. Average MS/MS for Cmp21a @ 10/25 CID
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Figure 42. Average MS/MS for Cmp21b @ 10/25 CID

Figure 43. Extracted Ion Chromatogram for Cmp22
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Figure 44. Extracted Ion Chromatogram for Cmp23
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Figure 45. Average MS/MS spectrum for Cmp 23a @ CID 10/25
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Figure 46. Extracted Ion Chromatogram for Cmp24
[image: Cmp18a]
Figure 47. Average MS/MS Spectrum for Cmp24a @ 10/25 CID


Figure 48. Extracted Ion Chromatogram for Cmp25
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Figure 49. Average MS/MS for Cmp 25a @ 10/25 CID
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Figure 50. Average MS/MS for Cmp 25b @ 10/25 CID
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Figure 51. Average MS/MS for Cmp 25c @ 10/25 CID

Figure 52. Extracted Ion Chromatogram for Cmp26
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Figure 53. Average MS/MS for Cmp 26 @ 10/25 CID

Figure 54. Extracted Ion Chromatogram for Cmp27
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Figure 55. Average MS/MS Spectrum for Cmp 27a @ 10/25 CID
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Figure 56. Average MS/MS Spectrum for Cmp 27b @ 10/25 CID
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Figure 57. Average MS/MS Spectrum for Cmp 27c @ 10/25 CID

Figure 58. Extracted Ion Chromatogram for Cmp28
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Figure 59. Average MS/MS Spectrum for Cmp 28a @ 10/25 CID
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Figure 60. Average MS/MS Spectrum for Cmp 28b @ 10/25 CID
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Figure 61. Extracted Ion Chromatogram for Cmp 29
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Figure 62. MS/MS Spectrum for Cmp 29a @ 10/25 CID
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Figure 63. MS/MS Spectrum for Cmp 29b @ 10/25 CID

Figure 64. Extracted Ion Chromatogram for Cmp30
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Figure 65. Average MS/MS for Cmp30a @ 10/25 CID
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Figure 66. Average MS/MS Spectrum for Cmp30c @ 10/25 CID
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Figure 67. Extracted Ion Chromatogram for Cmp31
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Figure 68. Extracted Ion Chromatogram for Cmp32. Peak at retention time ~1 minute is not a unique chemical feature.
[image: F:\Cape Fear Novel Compound Discovery\To Journal\Inkscape MS2\Cmp09.png]
Figure 69. Average MS/MS Spectrum for Cmp32 @10/25 CID

Figure 70. Extracted Ion Chromatogram for Cmp33
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Figure 71. Average MS/MS Spectrum for Cmp33a @ 10/25 CID
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Figure 72. Average MS/MS Spectrum for Cmp33b @ 10/25 CID

Figure 73. Extracted Ion Chromatogram for Cmp34
[image: ]
Figure 74. Average MS/MS Spectrum for Cmp34a @ 10/25 CID
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Figure 75. Average MS/MS Spectrum for Cmp34b @ 10/25 CID

Figure 76. Extracted Ion Chromatogram for Cmp35
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Figure 77. Average MS/MS Spectrum for Cmp35 @ 10/25 CID
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Figure 78. Extracted Ion Chromatogram for Cmp36
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Figure 79. Average MS/MS Spectrum for Cmp 36a @ 10/25 CID
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Figure 80. Average MS/MS Spectrum for Cmp 36b @ 10/25 CID
[image: C:\Users\jmccord\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Cmp35.png]
Figure 81. Extracted Ion Chromatogram for Cmp37
[image: ]
Figure 82. Average MS/MS Spectrum for Cmp37a @ 10/25 CID
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Figure 83. Average MS/MS Spectrum for Cmp37b @ 10/25 CID





Figure 84. Cluster Branch 13



Figure 85. Cluster Branch 14


Figure 86. Cluster Branch 16



Figure 87. Cluster Branch 18


Figure 88. Cluster Branch 27


Figure 89. Cluster Branch 28


Figure 90. pvclust Ward.D2 clustering of time trend abundance of fluorinated chemical features detected in the Cape Fear River over a longitudinal sampling period. 



Figure 91. Sampling Map


Table S-4. All structurally assigned per/polyfluorinated chemical features from surface water sampling in the Cape Fear River. Compounds with multiple chromatographically distinct isomers are labeled a,b,c etc. 
	ID
	Formula
	CAS
	[M]
	Structure

	1
	C3HO3F5
	674-13-5
	179.98458
	[image: ]

	2a
	C4HO3F7
	13140-29-9
	229.98139
	[image: ]


	2b
	C4HO3F7
	377-73-1
	229.98139
	[image: ]

	3
	C4HO4F7
	39492-88-1
	245.97630
	[image: ]

	4
	C5HO3F9
	267239-61-2,
863090-89-5
	279.97819
	[image: ]
[image: ]

	5
	C5HO4F9
	151772-58-6,
N/A
	295.97310
	[image: ]
[image: ]

	6
	C5HO5F9
	39492-89-2
	311.96800
	[image: ]

	7
	C6HO3F11
	13252-13-6
	329.97500
	[image: ]

	10
	C6HO6F11
	39492-90-5
	377.95970
	[image: ]

	11
	C8HO4F13
	946163-81-1
	407.9667
	


	13
	C7HO7F13
	39492-91-6
	443.9515
	[image: ]

	14
	C4HO4SF9
	113507-82-7
	315.9452
	[image: ]

	16
	C7HO5SF13
	29311-67-9
	443.9337
	[image: ]

	18
	C2H2O5SF2
	422-67-3
	175.9591
	[image: ]

	19a
	C5H2O6SF8
	790642-73-8
	341.9444
	[image: ]

	22a
	C7H2O6SF12
	852157-01-8
	441.9380
	[image: ]


	22b
	C7H2O6SF12
	N/A
	441.9380
	[image: ]

	23a
	C8H2O7SF14
	1235024-21-1
	507.92977
	[image: ]

	24a
	C7H3F13O8S2
	916340-65-3
	525.8898
	[image: ]

	25c
	C3H2O4SF6
	905363-45-3
	247.9578
	[image: ]

	26
	C4H2O4SF8
	905363-44-2
	297.9546
	[image: ]

	27c
	C5H2O4SF10
	935443-55-3
	347.9514
	[image: ]

	30a
	C5H2O3F8
	919005-00-8
	261.9876
	[image: ]


	30c
	C5H2O3F8
	919005-13-3
	261.9876
	[image: ]

	34a
	C7H2O5SF14
	749836-20-2
	463.9399
	[image: ]



[bookmark: _GoBack]Table S-5: Common MS/MS Fragments of per and poly-fluorinated ethers
	Formula
	m/z
	Structure

	CF3
	68.99575
	


	HSO3
	80.96519
	


	CF3O
	84.99067
	



	C2F3O
	96.99067
	


	C2HF4O
	116.99690
	


	C2F5
	118.99257
	


	C2F5O
	134.98748
	


	C3F5O
	146.98748
	


	C3F7
	168.98937
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