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Figure A4: Results of Least-square linear combination fitting (LCF) of Fe K-edge 

XANES. Spectra were fitted in the range 7090 to 7365 eV. 

 

Notes: Normalized sum-square value (NSS=100×[∑(μ exp−μ fit)
2/∑(μ exp)

2]). Error on the 

percentages of species is estimated to be ±10%. Biogenic FeIII oxyhy is biogenic Fe(III) 

oxyhydroxide* 

* Toner, B., Santelli, C. M., Marcus, M. A., Wirth, R., Chan, C. S., McCollum, T., Bach, 

W., Edwards, K. J. (2009) "Biogenic iron oxyhydroxide formation at mid-ocean ridge 

hydrothermal vents: Juan de Fuca Ridge" Geochimica et Cosmochimica Acta 73,388-403 

 

 

 

 

 

 

 

 

 

 

 

 

Sample % Component 1 % Component 2 % Component 3 Sum NSS  x10
-4

1 50 Biogenic FeIII oxyhy 32 Maghemite 18 NKT-1g basalt glass 100 0.74

2 59 FeIII sulfate 31 Biogenic Fe(III) oxyhy 10 Almandine 100 1.28

4 63 Hematite 14 Pigeonite 23 Roedderite 100 1.2

5 26 Coalingite 61 Hematite 13 Maghemite 100 1.06

6 49 FeIII dextran 14 Kaolinite 37 Lepidocrocite 100 0.7

7 19 FeIII sulfate 20 FeIII dextran 61 Ferrihydrite_2L 100 0.49

8 41 FeIII dextran 59 Maghemite NA NA 100 2.27

9 10 Almandine 83 FeIII sulfate 7 Roedderite 100 1.48

10 10 Almandine 84 Ferrihydrite_2L 6 FeSi 100 0.73

11 37 Awaruite 17 Fe3C 46 Fe3Si 100 2.07

12 25 FeIII phosphate hydrate 20 FeIII dextran 55 Ferrihydrite_2L 100 0.69

13 76 Hematite 24 Coalingite NA NA 100 1.59

14 56 FeIII sulfate 26 FeIII pyrophosphate 18 Goethite 100 0.94

15 28 Fe3C 33 Fe3Si 39 Aegirine 100 1.35

16 67 FeIII dextran 14 Goethite 19 Jarosite 100 1.13

17 7 Almandine 62 FeIII Kaolinite 31 Maghemite 100 1.32
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Figure A5: Classification of Fe-bearing standards found by LCF in pseudo-mineral 

groups 

 

Note: “Org”: Fe(III)-organics 
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Figure A6: Percentage distribution of the pseudo-mineral groups  
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Figure A7: R2 Values of different carbon species and their correlation to water-soluble 

iron.   

CARBON 

NUMBER 

ALKANE SINGLE RING 

AROMATIC 

POLAR 

12 0.04 0.00 0.25 

13 0.06 0.03 0.17 

14 0.23 0.37 0.33 

15 0.37 0.13 0.33 

16 0.37 0.13 0.56 

17 0.23 0.26 0.28 

18 0.05 0.23 0.10 
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Figure A8: Linear correlation plots representing EF in µg kg-fuel-1 for water-souluble 

iron and vehical miles read from the vehical odometer. Correlation lines and R2 shown.  
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Figure A9: Table of total element for each Sample ID 

 Total Elements (µg kg-fuel-1)     
Sample 

ID Na  Mg Al  K Ca Ca Ti V 

1038820 23.61 4.88 11.32 -4.28 106.52 147.35 -4.21 0.72 

1038821 135.33 104.47 -0.47 123.32 525.47 601.04 -1.95 -0.06 

1038822 61.59 42.07 37.30 23.99 202.34 298.35 0.48 0.02 

1038823 11.48 -0.83 59.28 -5.11 132.67 162.71 -2.10 0.11 

1038824 62.53 7.37 30.82 63.25 243.81 286.07 4.16 -0.01 

1038825 208.72 88.44 337.84 140.84 1084.76 1284.17 57.79 0.20 

1038827 17.61 21.19 -3.10 4.72 270.49 71.11 -3.11 -0.07 

1038862 40.76 2.77 36.03 22.01 188.50 226.65 -0.98 -0.02 

1038864 52.20 48.12 -0.66 5.13 347.22 430.88 -1.57 -0.03 

1038867 -8.91 1.24 42.52 3.03 147.96 248.93 -2.07 -0.06 

1038883 2.14 2.79 -7.87 18.72 127.06 85.97 -1.44 0.00 

1038884 243.82 69.65 327.27 24.15 708.25 803.37 7.07 -0.12 

1038889 134.76 33.76 294.47 13.73 669.43 620.58 11.05 0.00 

1038891 159.10 711.86 104.53 32.46 419.55 350.17 -3.71 0.01 

1038901 347.60 236.77 28.37 15.29 92.45 146.81 -2.26 0.05 

1038917 27.23 10.85 70.80 32.98 243.47 232.09 2.23 0.04 

1038918 6.50 -3.04 13.69 -7.97 2.98 2.95 0.36 0.02 

1038920 20.54 10.56 41.34 -10.98 13.91 21.32 -4.10 0.01 

1038945 9.14 4.07 118.77 -5.49 213.11 151.56 0.54 -0.08 

1038947 60.56 9.38 118.75 -8.49 137.01 159.58 -1.39 -0.09 

1038952 47.78 57.76 23.38 39.26 365.70 313.26 -0.58 0.02 

1038980 -31.58 7.76 -20.16 9.29 61.16 73.46 -4.79 -0.02 
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Figure A10: Table of total element for each Sample ID 

  Total Elements (µg kg-fuel-1)   
Sample 

ID Cr Mn Fe Co Ni Cu Zn As Se 

1038820 5.73 0.68 58.89 1.12 12.12 1.67 -73.50 0.02 1.68 

1038821 0.29 1.27 20.29 0.00 -0.23 2.85 271.29 0.01 -0.16 

1038822 8.29 3.80 184.63 0.11 1.22 152.97 92.29 0.02 -0.25 

1038823 2.67 7.04 39.71 0.01 4.43 4.91 -27.56 0.01 -0.09 

1038824 4.54 1.76 104.84 0.01 1.58 11.74 50.51 0.00 -0.07 

1038825 4.93 10.48 255.43 0.35 13.21 148.52 175.61 0.00 1.60 

1038827 2.52 0.89 39.60 -0.01 0.35 4.36 8.60 0.00 -0.06 

1038862 3.44 1.39 74.17 -0.03 1.66 3.58 44.04 0.00 -0.04 

1038864 4.92 2.09 124.49 -0.01 0.28 4.43 128.32 0.03 0.57 

1038867 7.44 1.76 68.12 -0.01 20.48 14.74 19.22 0.00 -0.35 

1038883 2.21 0.75 16.18 -0.02 0.92 0.31 35.09 0.00 -0.29 

1038884 24.80 7.17 384.00 0.50 31.80 114.43 164.41 0.00 0.34 

1038889 19.85 6.56 266.92 1.25 16.83 136.32 119.65 0.01 -0.19 

1038891 0.05 1.08 112.09 0.03 2.75 9.77 -20.25 0.00 -0.33 

1038901 2.64 0.84 67.56 0.04 0.56 7.24 -35.28 0.00 -0.28 

1038917 8.16 1.58 189.13 0.11 4.80 8.54 180.88 0.01 -0.21 

1038918 1.56 0.20 33.39 -0.03 0.61 3.66 -47.71 0.00 -0.03 

1038920 0.50 0.21 16.17 -0.05 1.99 1.33 -58.88 0.00 0.14 

1038945 7.55 1.89 114.48 0.04 4.99 13.28 -6.80 0.00 -0.20 

1038947 19.33 4.09 152.40 0.20 13.60 89.53 -32.29 0.00 -0.38 

1038952 1.43 0.61 25.84 -0.01 1.17 3.08 344.40 0.02 0.04 

1038980 1.75 0.61 25.45 0.83 1.33 0.23 0.35 0.00 -0.51 
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Figure A11: Table of total element for each Sample ID 

  Total Elements (µg kg-fuel-1)   
Sample 

ID Rb Sr Mo Rh Pd Ag Cd Sb Cs 

1038820 -0.01 1.99 1.54 0.04 0.81 0.02 -0.10 1.02 0.01 

1038821 0.09 1.42 0.74 0.01 0.38 0.02 0.30 -0.01 0.01 

1038822 0.03 1.79 4.35 0.05 1.37 0.60 0.28 0.18 0.02 

1038823 -0.02 0.59 2.59 0.11 1.88 0.18 -0.06 0.01 0.00 

1038824 0.01 1.28 1.42 0.03 0.23 0.07 0.08 0.01 0.01 

1038825 0.51 3.98 31.62 0.09 0.78 0.30 -0.03 0.62 0.02 

1038827 -0.04 0.28 1.62 0.03 -0.10 0.08 0.19 -0.05 0.01 

1038862 -0.03 0.49 3.50 0.13 4.84 0.00 -0.06 0.03 0.00 

1038864 0.02 2.15 16.34 0.52 6.11 0.01 0.14 0.14 0.00 

1038867 -0.03 1.06 4.22 0.07 1.04 -0.01 -0.04 -0.04 0.01 

1038883 0.00 0.22 1.30 0.00 0.03 0.01 -0.03 0.09 0.00 

1038884 0.02 2.86 22.49 0.18 2.87 1.59 -0.01 1.02 0.00 

1038889 0.00 3.43 14.17 0.13 2.08 0.86 -0.01 1.08 0.00 

1038891 0.13 0.57 3.19 0.01 -0.02 0.00 -0.07 0.40 0.01 

1038901 0.06 0.13 1.25 0.00 -0.07 0.00 -0.02 0.17 0.01 

1038917 0.00 0.87 1.36 0.01 -0.04 0.01 0.24 0.00 0.00 

1038918 -0.02 0.35 0.41 0.00 0.02 -0.01 -0.06 0.01 0.00 

1038920 -0.04 0.11 2.29 0.00 0.18 0.00 -0.06 0.35 0.00 

1038945 -0.01 3.14 3.82 0.15 0.39 0.08 -0.03 0.04 0.00 

1038947  1.62 5.88 0.03 1.24 0.02 -0.10 0.51 0.00 

1038952  0.42 0.32 0.03 0.57 0.00 -0.07 0.10 0.01 

1038980  0.17 1.67 0.00 -0.12 0.33 -0.15 0.22 0.02 
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Figure A12: Table of total element for each Sample ID 

  Total Elements (µg kg-fuel-1) 

Sample 

ID Ba Ce Pt Pb U 

1038820 2.90 2.07 -0.01 0.35 0.00 

1038821 3.25 0.53 0.00 0.69 0.00 

1038822 5.94 4.18 0.01 0.83 0.00 

1038823 2.65 2.01 0.01 -0.26 0.00 

1038824 7.36 2.83 0.00 0.47 0.00 

1038825 13.43 5.54 0.08 7.47 0.03 

1038827 5.66 1.80 0.00 0.40 0.00 

1038862 4.59 5.65 -0.01 0.14 0.00 

1038864 4.63 5.19 0.36 0.15 0.00 

1038867 5.33 2.36 0.00 0.26 0.00 

1038883 2.78 0.44 -0.01 -0.03 0.00 

1038884 22.55 17.51 0.22 0.93 0.00 

1038889 22.29 10.46 0.09 0.86 0.01 

1038891 4.31 0.22 0.00 -0.15 0.00 

1038901 2.67 -0.03 -0.01 0.24 0.00 

1038917 6.22 0.70 0.00 0.39 0.00 

1038918 3.36 0.63 -0.01 -0.29 0.00 

1038920 1.06 0.09 -0.01 -0.51 0.00 

1038945 6.56 15.67 0.02 0.14 0.00 

1038947 4.02 3.63 0.06 -0.02 0.00 

1038952 2.44 0.48 -0.01 1.49 0.03 

1038980 2.55 -0.15 -0.01 -0.04 0.00 
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Figure A13: Table of Soluble element for each Sample ID 

 Soluble Elements (µg kg-fuel-1)     
Sample 

ID Na Mg Al K Ca Ca Ti V Cr 

1038820 14.78 7.02 0.96 -2.22 181.35 151.87 -0.30 0.72 0.59 

1038821 125.87 20.51 -0.64 108.92 542.45 570.51 -0.06 -0.06 0.22 

1038822 28.07 3.90 6.81 17.55 133.37 216.86 0.64 0.02 1.64 

1038823 -6.51 0.06 7.60 -3.73 23.70 49.14 -0.15 0.11 -0.09 

1038824 49.29 4.87 6.26 48.42 173.27 183.48 0.16 -0.01 0.39 

1038825 141.24 60.83 59.05 53.80 962.45 1104.56 1.05 0.20 0.81 

1038827 6.43 14.22 5.82 0.48 70.00 16.80 -0.03 -0.07 0.93 

1038862 23.95 1.24 12.12 14.73 119.01 159.04 -0.16 -0.02 0.28 

1038864 20.02 41.07 3.98 0.67 307.55 357.97 1.75 -0.03 0.36 

1038867 -9.52 1.09 9.81 2.90 132.81 136.99 -0.04 -0.06 0.26 

1038883 7.88 0.13 -4.85 14.22 81.95 49.25 0.27 0.00 0.33 

1038884 50.06 10.97 72.94 14.87 314.60 346.70 0.18 -0.12 0.74 

1038889 36.83 14.71 136.05 14.91 442.20 433.83 0.42 0.00 0.86 

1038891 -41.34 8.18 27.86 28.68 294.64 273.43 0.07 0.01 1.16 

1038901 -25.04 5.30 27.16 16.59 109.43 144.34 0.58 0.05 2.40 

1038917 33.12 6.95 72.61 33.93 238.88 214.56 1.66 0.04 4.19 

1038918 6.28 -1.60 4.09 -7.04 2.74 -1.24 0.25 0.02 -0.13 

1038920 16.87 10.05 21.75 -9.24 -23.14 6.57 -0.29 0.01 -0.03 

1038945 -3.20 1.59 24.22 -4.56 93.93 56.35 0.18 -0.08 0.09 

1038947 2.25 2.17 33.62 -6.73 94.42 80.90 -0.22 -0.09 1.17 

1038952 -36.69 6.51 15.24 19.46 177.75 159.31 0.23 0.02 1.50 

1038980 -6.99 3.24 -8.85 11.66 148.02 104.65 -0.03 -0.02 0.73 
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Figure A14: Table of Soluble element for each Sample ID 

 Soluble Elements (µg kg-fuel-1)     
Sample 

ID Mn Fe Co Ni Cu Zn As Se Rb 

1038820 0.56 7.47 0.36 10.66 2.28 -6.71 0.02 -0.06 0.01 

1038821 1.04 5.61 -0.03 0.07 -0.05 267.76 0.01 0.06 0.06 

1038822 3.10 91.03 0.04 0.81 137.05 72.18 0.02 0.09 0.00 

1038823 3.81 2.30 -0.03 1.26 1.47 -9.76 0.01 -0.04 0.00 

1038824 0.95 10.56 -0.02 0.78 5.87 46.52 0.00 0.11 0.03 

1038825 8.14 68.07 0.18 6.74 127.39 193.62 0.00 0.31 0.12 

1038827 0.62 26.20 -0.05 0.13 5.18 32.14 0.00 0.31 -0.01 

1038862 0.87 17.46 -0.04 0.28 2.59 27.57 0.00 -0.04 0.01 

1038864 1.56 44.63 -0.08 0.04 4.94 113.63 0.03 0.04 0.01 

1038867 1.20 11.43 -0.04 0.43 1.88 18.25 0.00 -0.05 -0.01 

1038883 0.47 4.20 -0.06 0.21 0.85 13.94 0.00 -0.04 0.02 

1038884 2.91 37.93 0.22 9.27 42.42 75.00 0.00 -0.04 0.00 

1038889 4.45 36.68 0.69 7.04 89.75 110.47 0.01 -0.03 0.01 

1038891 0.73 70.80 0.00 1.42 4.75 20.33 0.00 -0.04 0.03 

1038901 0.55 46.40 0.01 0.24 7.94 6.34 0.00 -0.04 0.06 

1038917 1.17 154.89 0.03 2.74 7.89 147.07 0.01 -0.03 0.03 

1038918 0.06 2.46 -0.05 -0.05 1.83 -18.78 0.00 -0.03 -0.01 

1038920 0.04 1.48 -0.07 0.62 0.47 -12.81 0.00 0.47 0.01 

1038945 0.67 6.49 -0.02 1.07 5.48 0.29 0.00 -0.03 -0.01 

1038947 1.76 12.31 -0.02 1.91 73.20 8.94 0.00 -0.05 -0.01 

1038952 0.20 12.21 -0.03 0.17 3.62 139.72 0.02 0.28 0.04 

1038980 0.31 10.25 0.38 0.02 1.34 20.21 0.00 -0.07 -0.01 
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Figure A15: Table of Soluble element for each Sample ID 

 Soluble Elements (µg kg-fuel-1)     
Sample 

ID Sr Mo Rh Pd Ag Cd Sb Cs Ba 

1038820 1.71 0.87 0.00 0.23 0.02 0.01 0.94 0.01 2.03 

1038821 1.25 0.59 0.00 0.28 0.02 0.00 0.02 0.00 2.85 

1038822 1.42 3.23 0.01 0.99 0.46 0.01 0.11 0.00 4.62 

1038823 0.29 1.22 0.00 0.11 0.00 0.01 0.01 0.00 1.89 

1038824 0.80 0.66 0.00 0.01 0.04 0.00 0.00 0.00 3.27 

1038825 2.68 27.72 0.01 0.18 0.11 0.04 0.18 0.02 9.56 

1038827 0.13 1.24 0.00 0.00 0.08 0.01 0.00 0.00 5.08 

1038862 0.46 2.18 0.05 2.25 0.01 -0.01 -0.02 0.00 3.39 

1038864 1.58 12.72 0.11 3.93 0.02 -0.02 0.03 0.00 4.08 

1038867 0.91 2.84 0.01 0.39 -0.01 0.00 -0.01 0.00 4.52 

1038883 0.15 0.87 0.00 0.08 0.00 0.01 0.07 0.00 2.08 

1038884 1.12 6.00 0.00 0.12 0.06 0.03 0.41 0.00 9.26 

1038889 2.38 6.56 0.00 0.20 0.08 0.05 0.51 0.00 16.93 

1038891 0.46 2.69 0.00 0.06 0.01 0.01 0.36 0.00 4.04 

1038901 0.13 0.87 0.00 0.00 0.00 0.05 0.01 0.01 2.52 

1038917 0.73 0.71 0.00 0.01 0.01 0.01 0.01 0.00 5.43 

1038918 0.18 0.06 0.00 0.00 0.00 -0.01 -0.01 0.00 1.47 

1038920 0.05 1.07 0.00 0.05 0.00 0.04 0.09 0.00 0.60 

1038945 1.47 1.46 0.00 0.01 0.04 0.01 0.00 0.00 3.40 

1038947 0.37 2.63 0.00 0.02 0.00 0.00 0.06 0.00 2.82 

1038952 0.27 0.23 0.01 0.17 0.00 0.00 -0.01 0.01 1.45 

1038980 0.11 0.60 0.00 0.00 -0.01 -0.01 -0.02 0.00 2.22 
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Figure A16: Table of Soluble element for each Sample ID 

 

Soluble Elements (µg kg-

fuel-1) 

Sample 

ID Ce Pt Pb U   

1038820 0.23 0.00 0.71 0.00  
1038821 0.13 0.00 0.64 0.00  
1038822 0.76 0.01 0.52 0.00  
1038823 0.14 0.00 -0.10 0.00  
1038824 0.11 0.00 0.19 0.00  
1038825 1.89 0.01 7.01 0.02  
1038827 0.29 0.00 0.29 0.00  
1038862 0.56 0.00 0.06 0.00  
1038864 0.60 0.11 0.00 0.00  
1038867 0.21 0.00 0.08 0.00  
1038883 0.24 0.00 0.06 0.00  
1038884 0.66 0.00 0.21 0.00  
1038889 1.55 0.00 0.37 0.00  
1038891 0.19 0.01 0.12 0.00  
1038901 0.07 0.00 0.50 0.00  
1038917 0.13 0.00 0.19 0.00  
1038918 0.03 0.00 -0.12 0.00  
1038920 0.00 0.00 -0.18 0.00  
1038945 0.87 0.00 0.00 0.00  
1038947 0.19 0.00 -0.07 0.00  
1038952 0.05 0.00 0.60 0.03  
1038980 -0.02 0.00 0.08 0.00   
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Appendix B 

Figure B1: Table of PM2.5 Soluble elements and total elements for each date during 

PRAPPE sampling 

  

PM2.5 

(ug/m^3) Soluble Elements (ng/m^3)   

Dates collected PM Na Mg Al K Ca 

NOV 2, 4, 5, 6 2017 7.33      
NOV 27, 29, 30, 31 

2017 4.16      
12/11/2016 -0.93      
12/13/2016 2.37 18.65 3.05 6.02 11.35 14.75 

12/15/2016 7.02 18.44 7.71 2.38 27.58 34.93 

12/17/2016 1.81 29.30 4.82 2.47 34.08 11.03 

12/21/2016 -131.73 28.22 3.16 0.14 4.17 6.67 

12/23/2016 102.25 108.37 6.04 1.08 44.61 23.98 

2/24/2017 1.67 4.46 3.56 0.51 5.72 7.30 

2/26/2017 6.39 6.79 3.21 0.94 23.03 9.49 

2/28/2017 7.23 32.37 8.54 1.71 40.42 21.40 

3/2/2017 1.08 5.76 3.44 0.48 7.15 10.58 

3/7/2017 8.09 21.51 14.13 1.83 57.63 57.27 

7/31/2017 4.97 13.83 5.32 5.33 -78.85 34.28 

8/2/2017 5.68 14.92 10.22 5.15 33.06 58.60 

8/6/2017 4.15 -1.62 -0.02 0.10 16.69 -1.95 

8/8/2017 7.06 2.40 1.78 1.34 40.74 9.33 

8/10/2017 5.59 -3.90 0.77 0.64 9.99 1.83 

8/12/2017 4.81 5.81 2.01 1.01 13.01 8.28 

8/14/2017 4.11 13.74 5.54 2.27 -86.14 37.43 

8/18/2017 6.62 13.32 7.90 2.70 27.87 44.80 

8/20/2017 9.96 25.25 11.26 3.16 32.66 60.26 

8/22/2017 12.75 16.66 10.30 4.60 38.82 63.92 

8/24/2017 5.32 55.98 15.27 2.59 21.89 100.95 

8/26/2017 4.35 27.52 12.88 4.38 33.49 73.47 

8/29/2017 12.39 5.48 105.89 18.41 110.30 776.86 
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Figure B2: Table of PM2.5 Soluble elements and total elements for each date during 

PRAPPE sampling 

  Soluble Elements (ng m-3)       

Dates collected Sc Ti V Cr Mn Fe Co Ni 

NOV 2, 4, 5, 6 2017         
NOV 27, 29, 30, 31 

2017         
12/11/2016         
12/13/2016 0.00 0.01 0.00 0.02 0.34 4.61 0.01 0.02 

12/15/2016 0.00 0.02 0.02 0.03 0.97 5.34 0.01 0.02 

12/17/2016 0.00 0.00 0.03 0.03 0.34 3.35 0.00 0.02 

12/21/2016 0.00 0.00 0.00 0.00 0.13 0.17 0.00 0.00 

12/23/2016 0.00 0.02 0.01 0.04 0.57 2.99 0.01 0.02 

2/24/2017 0.00 0.01 0.01 0.01 0.21 1.08 0.00 0.01 

2/26/2017 0.00 0.01 0.01 0.03 0.24 5.94 0.00 0.01 

2/28/2017 0.00 0.02 0.02 0.04 0.65 8.92 0.02 0.03 

3/2/2017 0.00 0.01 0.01 0.00 0.27 1.84 0.00 0.01 

3/7/2017 0.00 0.02 0.03 0.06 1.23 5.57 0.02 0.03 

7/31/2017 -0.01 0.04 0.01 0.03 0.68 11.48 0.00 0.05 

8/2/2017 -0.01 0.12 0.03 0.06 1.24 17.51 0.01 0.04 

8/6/2017 -0.02 0.00 0.00 0.04 0.04 0.14 0.00 0.02 

8/8/2017 0.00 0.05 0.00 0.06 0.45 12.65 0.00 0.02 

8/10/2017 -0.05 0.06 0.00 0.11 0.27 8.37 0.00 0.01 

8/12/2017 -0.02 0.03 0.02 0.04 0.29 5.87 0.00 0.01 

8/14/2017 -0.01 0.02 0.02 0.00 0.60 8.73 0.00 0.03 

8/18/2017 -0.02 0.05 0.01 0.03 0.88 9.61 0.01 0.02 

8/20/2017 -0.02 0.05 0.02 0.03 1.20 12.12 0.01 0.02 

8/22/2017 -0.03 0.07 0.04 0.04 1.23 12.31 0.01 0.03 

8/24/2017 -0.02 0.03 0.02 0.03 1.01 6.12 0.02 0.03 

8/26/2017 -0.02 0.06 0.04 0.03 1.45 11.84 0.01 0.04 

8/29/2017 121.40 135.50 0.05 0.04 2.23 20.37 0.02 0.07 

 

 

 

 

 

 

 



 

114 
 

 

Figure B3: Table of PM2.5 Soluble elements and total elements for each date during 

PRAPPE sampling 

  Soluble Elements (ng m-3)       

Dates collected Cu Zn As Se Rb Sr Mo Rh 

NOV 2, 4, 5, 6 2017         
NOV 27, 29, 30, 31 

2017         
12/11/2016         
12/13/2016 0.59 5.88 0.08 0.14 0.02 0.16 0.07 0.00 

12/15/2016 0.66 8.90 0.14 0.13 0.03 0.36 0.18 0.00 

12/17/2016 4.50 12.95 0.24 0.06 0.04 0.21 0.14 0.00 

12/21/2016 0.15 1.36 0.02 0.04 0.00 0.07 0.03 0.00 

12/23/2016 1.18 9.69 0.16 0.37 0.03 0.31 0.19 0.00 

2/24/2017 0.13 2.00 0.01 0.09 0.01 0.07 0.01 0.00 

2/26/2017 0.56 10.49 0.22 0.17 0.01 0.12 0.07 0.00 

2/28/2017 0.64 10.60 0.21 0.39 0.04 0.29 0.10 0.00 

3/2/2017 0.39 7.70 0.06 0.08 0.01 0.13 0.04 0.00 

3/7/2017 0.81 13.82 0.12 0.23 0.04 0.58 0.14 0.00 

7/31/2017 -9.38 4.29 0.07 -2.43 0.02 0.24 0.01 -422.15 

8/2/2017 0.39 3.84 0.14 0.46 0.04 0.42 0.03 0.00 

8/6/2017 0.23 0.73 0.03 0.11 0.00 0.01 0.00 0.00 

8/8/2017 0.36 4.46 0.14 0.73 0.03 0.10 0.02 0.00 

8/10/2017 0.21 6.82 0.12 0.70 0.01 0.06 0.01 0.00 

8/12/2017 0.29 3.06 0.20 0.60 0.01 0.11 0.01 0.00 

8/14/2017 -8.75 5.66 0.09 -2.57 0.01 0.29 0.03 -419.82 

8/18/2017 0.55 3.87 0.10 0.50 0.02 0.35 0.03 0.00 

8/20/2017 0.74 5.66 0.15 0.50 0.04 0.49 0.03 0.00 

8/22/2017 0.54 5.43 0.11 0.73 0.04 0.41 0.02 0.00 

8/24/2017 0.82 11.03 0.10 0.52 0.02 0.44 0.04 0.00 

8/26/2017 1.04 10.23 0.16 0.51 0.03 0.58 0.04 0.00 

8/29/2017 1.09 8.11 0.13 0.75 0.06 0.77 0.05 0.00 
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Figure B4: Table of PM2.5 Soluble elements and total elements for each date during 

PRAPPE sampling  

  Soluble Elements (ng m-3)       

Dates collected Pd Ag Cd Sn Sb Cs Ba La 

NOV 2, 4, 5, 6 

2017         
NOV 27, 29, 30, 31 

2017         
12/11/2016         
12/13/2016 0.00 0.00 0.02 0.04 0.09 0.00 2.30 0.00 

12/15/2016 0.00 0.00 0.02 0.02 0.17 0.00 3.36 0.00 

12/17/2016 0.00 0.00 0.05 0.01 1.56 0.00 1.62 0.00 

12/21/2016 0.00 0.00 0.00 0.01 0.04 0.00 0.87 0.00 

12/23/2016 0.00 0.00 0.02 0.32 0.27 0.00 5.72 0.00 

2/24/2017 0.00 0.00 0.01 0.07 0.03 0.00 0.55 0.00 

2/26/2017 0.00 0.00 0.01 0.03 0.08 0.00 1.78 0.00 

2/28/2017 0.00 0.00 0.02 0.07 0.16 0.00 2.96 0.00 

3/2/2017 0.00 0.00 0.01 0.00 0.14 0.00 2.18 0.00 

3/7/2017 0.00 0.00 0.03 0.04 0.23 0.00 4.41 0.00 

7/31/2017 0.81 -24.96 -1.58 0.08 -17.49 -106.74 1.45 0.00 

8/2/2017 -1.69 0.00 0.02 0.21 0.10 0.00 2.19 0.01 

8/6/2017 -2.61 0.00 0.00 0.01 0.01 0.00 0.13 0.00 

8/8/2017 0.74 0.00 0.03 0.11 0.11 0.00 1.35 0.00 

8/10/2017 -4.68 -0.01 0.00 0.00 0.05 0.00 1.11 0.00 

8/12/2017 -1.91 0.00 0.02 0.18 0.08 0.00 0.78 0.00 

8/14/2017 1.56 -29.10 -0.26 0.18 -17.25 -106.15 3.26 0.00 

8/18/2017 -1.73 0.00 0.02 0.22 0.11 0.00 2.54 0.00 

8/20/2017 -0.92 0.00 0.03 0.26 0.18 0.00 2.45 0.00 

8/22/2017 0.69 0.00 0.02 0.05 0.11 0.00 2.11 0.01 

8/24/2017 -2.75 0.00 0.01 0.89 0.18 0.00 3.53 0.00 

8/26/2017 -2.27 0.00 0.02 0.22 0.19 0.01 3.86 0.00 

8/29/2017 -2.33 0.00 0.03 0.56 0.32 0.00 4.49 0.01 
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Figure B5: Table of PM2.5 Soluble elements and total elements for each date during 

PRAPPE sampling 

  Soluble Elements (ng m-3)     

Dates collected Ce Nd Sm Pt Tl Pb Th U 

NOV 2, 4, 5, 6 2017         
NOV 27, 29, 30, 31 

2017         
12/11/2016         
12/13/2016 0.00  0.00 0.00 0.02 0.15 0.00 0.00 

12/15/2016 0.00  0.00 0.00 0.01 0.08 0.00 0.00 

12/17/2016 0.00  0.00 0.00 0.01 0.30 0.00 0.00 

12/21/2016 0.00  0.00 0.00 0.00 0.00 0.00 0.00 

12/23/2016 0.00  0.00 0.00 0.00 0.08 0.00 0.00 

2/24/2017 0.00  0.00 0.00 0.00 0.02 0.00 0.00 

2/26/2017 0.00  0.00 0.00 0.00 0.10 0.00 0.00 

2/28/2017 0.00  0.00 0.00 0.00 0.14 0.00 0.00 

3/2/2017 0.00  0.00 0.00 0.00 0.01 0.00 0.00 

3/7/2017 0.00  0.00 0.00 0.00 0.03 0.00 0.00 

7/31/2017 0.01 -1.20 0.00 0.00 0.01 0.06 0.00 0.00 

8/2/2017 0.02 0.01 0.00 0.00 -0.01 0.09 0.00 -0.07 

8/6/2017 0.00 0.00 0.00 0.00 -0.01 0.00 0.00 -0.13 

8/8/2017 0.00 0.00 0.00 0.00 -0.01 0.16 0.00 -0.05 

8/10/2017 0.00 0.00 0.00 0.00 -0.03 0.04 0.00 -0.27 

8/12/2017 0.00 0.00 0.00 0.00 -0.01 0.15 0.00 -0.09 

8/14/2017 0.00 -1.19 0.00 0.00 0.01 0.04 0.00 0.00 

8/18/2017 0.01 0.00 0.00 0.00 -0.01 0.05 0.00 -0.12 

8/20/2017 0.01 0.00 0.00 0.00 -0.01 0.07 0.00 -0.12 

8/22/2017 0.02 0.01 0.00 0.00 -0.01 0.14 0.00 -0.13 

8/24/2017 0.01 0.00 0.00 0.00 -0.01 0.08 0.00 -0.13 

8/26/2017 0.01 0.01 0.00 0.00 -0.01 0.06 0.00 -0.12 

8/29/2017 0.02 0.01 0.00 0.00 -0.01 0.11 0.01 -0.13 
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Figure B6: Table of PM2.5 Soluble elements and total elements for each date during 

PRAPPE sampling 

  Total Elements (ng m-3)       

Dates collected Na Mg Al K Ca Sc Ti 

NOV 2, 4, 5, 6 2017 18.48 7.99 51.11 41.84 46.49 0.01 2.68 

NOV 27, 29, 30, 31 

2017 36.98 22.75 145.62 91.61 101.52 0.02 6.42 

12/11/2016 1.59 1.83 7.78 4.36 0.00 0.01 0.33 

12/13/2016 23.27 11.01 14.77 17.46 12.26 0.00 1.30 

12/15/2016 26.77 8.44 54.25 56.62 29.25 0.01 3.98 

12/17/2016 14.82 6.25 13.96 21.41 7.22 0.00 0.85 

12/21/2016 51.30 12.83 30.50 27.16 23.39 0.01 2.24 

12/23/2016 58.33 18.08 38.36 62.79 25.69 0.01 3.14 

2/24/2017 4.41 3.65 16.10 11.05 6.61 0.00 0.89 

2/26/2017 12.79 5.42 12.53 29.84 6.68 0.00 1.03 

2/28/2017 19.61 9.72 31.85 48.65 17.66 0.00 1.77 

3/2/2017 2.85 1.52 2.98 4.93 0.50 0.02 0.52 

3/7/2017 40.25 26.10 110.45 103.91 57.47 0.02 5.98 

7/31/2017 29.84 8.23 50.01 40.57 26.26 0.01 3.03 

8/2/2017 14.89 7.50 38.45 33.19 30.62 0.01 2.49 

8/6/2017 18.79 6.77 20.77 48.85 24.87 0.01 1.11 

8/8/2017 7.70 3.61 13.92 50.67 23.08 0.00 0.92 

8/10/2017 3.60 3.24 11.91 17.58 45.46 0.01 0.74 

8/12/2017 12.34 4.26 18.74 22.55 17.84 0.01 1.35 

8/14/2017 35.93 11.44 50.53 46.82 48.26 0.01 3.65 

8/18/2017 38.01 13.56 73.36 66.97 58.56 0.02 5.13 

8/20/2017 34.74 21.37 108.70 74.23 66.88 0.02 5.03 

8/22/2017 35.82 21.73 123.52 83.86 59.72 0.02 5.43 

8/24/2017 28.76 15.01 91.59 53.49 47.15 0.02 5.18 

8/26/2017 13.82 3.43 7.35 14.98 20.60 0.00 0.66 

8/29/2017 59.56 39.24 220.87 145.93 118.64 0.04 10.21 
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Figure B7: Table of PM2.5 Soluble elements and total elements for each date during 

PRAPPE sampling 

  Total Elements (ng m-3)         

Dates collected V Cr Mn Fe Co Ni Cu Zn 

NOV 2, 4, 5, 6 2017 0.11 0.14 1.33 66.42 0.02 0.07 0.94 5.34 

NOV 27, 29, 30, 31 

2017 0.22 0.31 2.70 145.02 0.04 0.14 4.56 7.86 

12/11/2016 0.00 0.16 0.21 10.05 0.00 0.01 2.89 3.23 

12/13/2016 0.01 0.26 0.74 44.16 0.01 0.10 0.95 4.95 

12/15/2016 0.07 0.24 1.74 78.04 0.02 0.09 1.35 8.92 

12/17/2016 0.00 0.07 0.38 9.62 0.01 0.04 2.27 7.06 

12/21/2016 0.03 0.27 1.15 72.94 0.02 0.07 1.61 12.67 

12/23/2016 0.05 0.44 1.94 106.69 0.02 0.18 3.84 14.77 

2/24/2017 0.00 0.06 0.37 16.14 0.00 0.06 0.30 1.68 

2/26/2017 0.00 0.15 0.46 33.42 0.01 0.02 0.89 6.84 

2/28/2017 0.03 0.18 1.17 59.19 0.01 0.06 1.19 7.54 

3/2/2017 0.00 0.04 0.19 15.49 0.00 0.00 0.36 1.54 

3/7/2017 0.14 0.57 2.62 131.88 0.03 0.13 2.20 10.91 

7/31/2017 0.04 0.17 0.99 49.72 0.02 0.05 0.46 2.18 

8/2/2017 0.06 0.12 0.92 41.41 0.02 0.04 0.29 1.30 

8/6/2017 0.00 0.08 0.65 27.04 0.01 -0.01 0.46 4.85 

8/8/2017 0.00 0.09 0.69 26.13 0.01 0.00 0.50 3.46 

8/10/2017 0.00 0.08 0.37 18.55 0.01 0.09 0.24 3.54 

8/12/2017 0.01 0.09 0.51 25.08 0.01 0.01 0.39 1.94 

8/14/2017 0.10 0.30 1.46 96.78 0.02 0.11 1.85 6.63 

8/18/2017 0.11 0.23 1.80 92.27 0.03 0.05 1.05 4.60 

8/20/2017 0.12 0.24 1.75 89.90 0.02 1.21 1.23 4.15 

8/22/2017 0.14 0.22 1.79 90.37 0.02 0.07 0.77 3.81 

8/24/2017 0.13 0.26 2.04 107.41 0.03 0.07 1.26 3.89 

8/26/2017 0.00 0.02 0.19 6.33 0.00 0.02 0.13 0.93 

8/29/2017 0.26 0.34 3.30 165.61 0.05 0.11 1.50 5.62 
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Figure B8: Table of PM2.5 Soluble elements and total elements for each date during 

PRAPPE sampling 

  Total Elements (ng m-3)       

Dates collected As Se Rb Sr Mo Rh Pd Ag 

NOV 2, 4, 5, 6 2017 0.15 0.36 0.13 0.57 0.07 0.00 0.26 0.00 

NOV 27, 29, 30, 31 

2017 0.15 0.18 0.31 1.33 0.14 0.00 0.25 0.00 

12/11/2016 0.06 0.18 0.01 0.03 0.06 0.00 0.00 0.00 

12/13/2016 0.09 0.18 0.04 0.19 0.11 0.00 0.00 0.00 

12/15/2016 0.18 0.30 0.16 0.49 0.24 0.00 0.00 0.00 

12/17/2016 0.19 0.12 0.03 0.14 0.12 0.00 0.00 0.00 

12/21/2016 0.09 0.24 0.08 0.34 0.17 0.00 0.00 0.00 

12/23/2016 0.25 0.54 0.10 0.53 0.36 0.00 0.00 0.01 

2/24/2017 0.02 0.17 0.04 0.08 0.02 0.00 0.00 0.00 

2/26/2017 0.30 0.35 0.05 0.14 0.11 0.00 0.00 0.00 

2/28/2017 0.24 0.50 0.10 0.28 0.14 0.00 0.00 0.00 

3/2/2017 0.04 0.11 0.01 0.04 0.03 0.00 0.00 0.00 

3/7/2017 0.15 0.42 0.27 0.82 0.22 0.00 0.00 0.00 

7/31/2017 0.09 0.63 0.12 0.36 0.03 0.00 0.07 0.00 

8/2/2017 0.09 0.28 0.10 0.32 0.01 0.00 0.01 0.00 

8/6/2017 0.27 1.20 0.07 0.20 0.01 0.00 0.20 0.01 

8/8/2017 0.16 0.95 0.05 0.15 0.02 0.00 0.13 0.01 

8/10/2017 0.13 0.88 0.04 0.11 -0.02 0.00 0.95 0.01 

8/12/2017 0.26 0.87 0.05 0.15 0.00 0.00 0.11 0.01 

8/14/2017 0.23 0.78 0.13 0.54 0.10 0.00 1.57 0.01 

8/18/2017 0.18 0.93 0.21 0.57 0.08 0.00 0.44 0.01 

8/20/2017 0.26 0.87 0.24 0.67 0.05 0.00 -0.01 0.14 

8/22/2017 0.18 0.99 0.24 0.60 0.03 0.00 0.20 0.01 

8/24/2017 0.13 0.80 0.20 0.61 0.06 0.00 0.15 0.01 

8/26/2017 0.20 0.42 0.02 0.08 -0.01 0.00 0.53 0.01 

8/29/2017 0.19 0.88 0.49 1.11 0.08 0.00 0.15 0.01 
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Figure B9: Table of PM2.5 Soluble elements and total elements for each date during 

PRAPPE sampling 

  Total Elements (ng m-3)       

Dates collected Cd Sn Sb Cs Ba La Ce Nd 

NOV 2, 4, 5, 6 2017 0.02 0.44 0.20 0.00 2.20 0.05 0.07 0.02 

NOV 27, 29, 30, 31 

2017 0.03 0.40 0.37 0.01 6.87 0.18 0.25 0.09 

12/11/2016 0.01 0.31 0.07 0.00 0.56 0.01 0.01  
12/13/2016 0.02 0.63 0.20 0.00 2.96 0.02 0.06  
12/15/2016 0.03 0.20 0.31 0.01 4.15 0.07 0.11  
12/17/2016 0.04 0.06 0.60 0.00 1.02 0.02 0.02  
12/21/2016 0.01 0.51 0.29 0.00 4.68 0.16 0.11  
12/23/2016 0.05 4.17 0.73 0.00 9.88 0.37 0.16  
2/24/2017 0.01 0.77 0.05 0.00 0.78 0.01 0.02  
2/26/2017 0.02 0.53 0.16 0.00 2.54 0.04 0.03  
2/28/2017 0.02 0.87 0.27 0.00 2.84 0.04 0.06  
3/2/2017 0.00 0.09 0.09 0.00 0.96 0.00 0.01  
3/7/2017 0.05 0.71 0.53 0.01 6.97 0.16 0.21  
7/31/2017 0.00 0.35 0.09 0.01 2.08 0.05 0.08 0.03 

8/2/2017 0.01 0.38 0.05 0.00 1.49 0.03 0.07 0.03 

8/6/2017 0.03 1.27 0.13 0.00 1.51 0.02 0.04 0.01 

8/8/2017 0.03 0.33 0.13 0.00 1.47 0.04 0.03 0.01 

8/10/2017 0.01 0.03 0.03 0.00 0.89 0.01 0.02 0.01 

8/12/2017 0.02 0.72 0.11 0.00 0.98 0.02 0.03 0.01 

8/14/2017 0.03 1.58 0.53 0.01 6.30 0.10 0.11 0.03 

8/18/2017 0.04 1.55 0.23 0.01 4.32 0.06 0.13 0.04 

8/20/2017 0.05 1.84 0.35 0.01 4.50 0.14 0.17 0.07 

8/22/2017 0.03 0.25 0.16 0.01 3.50 0.10 0.17 0.07 

8/24/2017 0.02 4.56 0.29 0.01 4.90 0.10 0.17 0.06 

8/26/2017 0.01 0.10 0.01 0.00 0.21 0.01 0.01 0.00 

8/29/2017 0.04 1.89 0.63 0.02 7.43 0.22 0.36 0.14 
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Figure B10: Table of PM2.5 Soluble elements and total elements for each date during 

PRAPPE sampling 

  Total Elements (ng m-3)   

Dates collected Sm Pt Tl Pb Th U 

NOV 2, 4, 5, 6 2017 0.00 0.00 0.00 0.32 0.01 0.01 

NOV 27, 29, 30, 31 

2017 0.02 0.00 0.00 0.48 0.03 0.01 

12/11/2016 0.00 0.00 0.02 0.19 0.00 0.00 

12/13/2016 0.00 0.00 0.01 0.47 0.00 0.00 

12/15/2016 0.01 0.00 0.00 0.51 0.01 0.01 

12/17/2016 0.00 0.00 0.00 0.59 0.00 0.00 

12/21/2016 0.00 0.00 0.00 0.49 0.01 0.00 

12/23/2016 0.00 0.00 0.00 1.28 0.01 0.00 

2/24/2017 0.00 0.00 0.00 0.06 0.00 0.00 

2/26/2017 0.00 0.00 0.00 0.34 0.00 0.00 

2/28/2017 0.00 0.00 0.00 0.60 0.01 0.00 

3/2/2017 0.00 0.00 0.00 0.02 0.00 0.00 

3/7/2017 0.01 0.00 0.00 0.65 0.03 0.01 

7/31/2017 0.01 0.00 -0.01 0.20 0.01 0.01 

8/2/2017 0.00 0.00 -0.01 0.14 0.01 0.01 

8/6/2017 0.00 0.00 -0.01 0.42 0.00 0.01 

8/8/2017 0.00 0.00 -0.01 0.28 0.00 0.01 

8/10/2017 0.00 0.00 -0.02 0.07 0.00 0.01 

8/12/2017 0.00 0.00 -0.01 0.29 0.00 0.01 

8/14/2017 0.01 0.00 -0.01 0.47 0.01 0.01 

8/18/2017 0.01 0.00 0.01 0.41 0.02 0.02 

8/20/2017 0.01 0.00 0.00 0.49 0.03 0.01 

8/22/2017 0.01 0.00 -0.01 0.49 0.03 0.01 

8/24/2017 0.01 0.00 -0.01 0.35 0.02 0.09 

8/26/2017 0.00 0.00 -0.01 0.06 0.00 0.01 

8/29/2017 0.03 0.00 -0.01 0.57 0.06 0.02 

 


