








Table S2. (Continued) Compounds observed by TAG during SOAR.
Summer  Fall PMF Factor® w/ Highest Correlation (r>0.4 only)

Compound Name* MW Formula CAS# Major lons® PMF PMF Summer | Fall

Other Compounds particle  gas+particle | particle gas+particle
allopregnane 288 |c21h36 |000641-85-0 218,217,109, 273, 288, 149 - - - SOA1 - RPA
1-methyl-2-oxaadamantane 152 |c10h160 6508-22-1 95 94,152,43,109 Y Y | SOA4+SV | SOA4+SV | SOA+SV  ~ SOA+SV
1-methyldiamantane 202 |c15h22  126460-76-4 187,202 Y Y - BB Lv Lv
furan, 2-ethyl-5-methyl- 110 c7h100 1703-52-2 95,110, 43,67 Y Y | SOA4+SV | SOA4+SV | SOA+SV SOA+SV
dibenzofuran 168 |c12h8o 132-64-9 168,139 - - | SOA4+SV  SOA4+SV - SOA+FC2
monopalmitin 330 c19h3804 542-44-9 112, 57,71, 256, 239, 257 Y Y LV LV - -
monostearin 358 |c21h4204 123-94-4 112,57,71, 284, 267, 285 Y Y - - SOA+FC2| SOA+FC2

Suspected Contaminant Compounds

benzene, 1,3,-bis(1-methylethenyl)- 158 |c12h14  003748-13-8/158,128,143,115 - - - - - RPA
benzene, 1,4,-bis(1-methylethenyl)- 158 |c12h14  001605-18-1 /158,143,128, 115 - - - SOA3 - RPA
1H-inden-1-one, 2,3-dihydro-3,3 -dimethyl = 160 |c11h120 |26465-81-6 145,160,115, 91 - - B N - -
ethanone, 1-[4-(1-methylethenyl)phenyl]- 160 c11h120 1263471 145,160,115, 91 - - - - - -
benzene, p-diacetyl- 162 |c10n1002 1009-61-6 147,91,162, 43,119 - - - - SOA+FC2| SOA+FC1
benzene, m-diisopropyl- 162 |c12h18  99-62-7 147,119,162, N - - - - SOA+FC1| SOA+FC1
benzol[blthiophene, 2-ethyl-7-methyl- 176 |c11h12s [16587-43-2 161,176, 43,115,145, N - - - - SOA+FC1| SOA+FC1
benzo[blthiophene, 2-ethyl-5-methyl- 176 |c11h12s [16587-51-2 161,176 - - - SOA1 SOA+FC1| SOA+FC1
4(1-hydroxy-1-methylethyl)acetophenone | 178 |c11h140254549-72-3 163, 43,121 - - - - SOA+FC1  SOA+FC1
unknown - - - 163, 43,121 - - - - SOA+FC1| SOA+FC1

Other Parameters®

vol.57 Total high volatility m/z 57 (resolved+UCM) - - LV LV - LV
midvol.57 Total mid volatility m/z 57 (resolved+UCM) - - LV SOA2 LV LV
nonvol.57 Total low volatility m/z 57 (resolved+UCM) Y Y LV LV LV LV
ox.vol.43 Total high volatility m/z 43 - primary fraction (resolved+UCM) - - SOA2 SOA2 SOA+FC2 SOA+FC2
ox.midvol .43 Total mid volatility m/z 43 - primary fraction (resolved+UCM) - - SOA2 SOA2 SOA+FC2 SOA+FC2
ox.nonvol .43 Total low volatility m/z 43 - primary fraction (resolved+UCM) Y Y SOA2 SOA2 SOA+FC2 SOA+FC2
Cwax Excess Odd Carbon from C25-C31 Alkanes Y - BB BB - SOA+FC1

PMF parameters

TAG features 3 2
TAG compounds 124 141
Total 127 143

A Ambient compounds in bold print are present in chemical standards inventory.

BMajor ions in bold have been used as MSD integration ion. Major ions with an underline have been used as additional identification during integrations.

€ Abbreviated Source Names: (RPA) = Regional Primary Anthropogenic; (LV) = Local Vehicle; (FC) = Food Cooking; (Bio) = Primary Biogenic; (BB) = Biomass Burning; (SOA) =
Secondary Organic Aerosol; (SOA+SV) = SOA + Semivolatiles; (SOA+FC1) = SOA + Food Cooking type 1; (SOA+FC2) = SOA + Food Cooking type 2.

P high volatility = 18-34 minutes retention time, mid volatility = 34-40 minutes retention time, low volatility = 40-59 minutes retention time
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Fig. S1. SOAR PMF solutions. A) SOAR-1 (summer) PMF solutions for two different input
matrices and error matrices, one where TAG compounds have been adjusted to account for a
detector drift of -18% (in grey), and another where no detector drift is accounted for (in black).
B) SOAR-2 (fall) PMF solutions for two different input matrices, one where TAG compounds
have been adjusted to account for a detector drift of -17% (in grey), and another where no
detector drift is accounted for (in black). Seasonal average detector drifts do not significantly
impact the results of the PMF analysis in either season.
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Fig. S2. Analysis of TAG compound signals to determine PMF input parameters. Particle-phase
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signal is determined by subtracting gas-phase only samples from total ambient samples (ambient
= gas-phase + particle-phase). A) Pentadecane (a volatile compound) total ambient signal (grey)
is compared to the particle-phase signal (black) over the 11-day summer focus period. B)
Nonadecane (a semivolatile compound) total ambient signal (grey) is compared to the particle-

phase signal (black) over the 11-day summer focus period. C) Tricosane (a relatively nonvolatile

compound) total ambient signal (grey) is compared to the particle-phase signal (black) over the
11-day summer focus period. Here we observe that the large gas-phase subtractions from
pentadecane results in an unreliable particle-phase timeline. Nonadecane is the smallest alkane
to retain reliable particle-phase variability. Relatively little gas-phase signal is subtracted from

the less volatile alkanes (e.g., tricosane).
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Fig. S3. Relationship between fall AMS PM; OA data (acquired in Riverside, CA), and BAM
total PM; s data (acquired in Rubidoux, CA, 10km from Riverside, CA) between Nov. 4-14,
2005. Data points that are greater than or less than one standard deviation from the mean of the
ratio (BAM PM, s / AMS PM; OA), have been excluded to filter out local events that do not
impact the other site.
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Fig. S4. Reconstruction of fall PM; OA at Riverside, CA. The light-shaded grey line is BAM
PM, 5 data collected in Rubidoux, CA (scale on secondary y-axis), the light-shaded circles are
AMS PM; OA data collected in Riverside, CA (scale on primary y-axis). The black points are
the reconstructed PM; OA, as described in the text.
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Fig. S5. Optional PMF solutions. A) Comparison amongst 7, 8, 9, and 10 factor PMF solutions
for the summer focus period. The 7 factor solution does not resolve the SOA1 or FC
components. The 8 factor solution does not resolve the SOA1 component. The 9 factor solution
is discussed in great detail in the manuscript, and the 10 factor solution removes OA mass
contributions from SOA3 and SOA4+SV while producing a 10" unknown component. B)
Comparison amongst 5, 6, 7, and 8 factor PMF solutions for the fall focus period. The 5 factor
solution does not resolve the RPA and BB component. The 6 factor solution does not resolve the
RPA component, which matches the same component that was observed in the summer period.
The 7 factor solution is discussed in great detail in the manuscript, and the 8 factor solution
produces an 8™ unknown component.
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Fig. S6. Summer PMF results. A) Q/Q.yp values (y-axis) for 3 to 12 factors (x-axis). The
chosen solution (9 factors) has a value of 2.9. B) Varying fpeak (x-axis) between + 2 in
increments of 0.5 displays a minimum Q/Q.y, at fpeak = 0. C) Using over 60 seeds (starting
points) produces identical Q/Q.xp values for all solutions of the 9 factor case (p=9). Some
fluctuation is observed when going to 10 factors. D) Solutions for 9-factor case, with various
rotations (fPeak = -1, -0.5, 0, 0.5, 1). The same factors are found through all rotations, with
some redistribution of mass amongst SOA factors.
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Fig. S7. Diurnal profiles of summer PMF components with vehicular influence (LV and RPA)
as well as elemental carbon (EC). EC has an elevated nighttime baseline similar to RPA and a
morning maximum like LV. It is suggested that EC is present in both particle types.
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Fig. S8. Fall PMF results. A) Q/Qcxp values (y-axis) for 3 to 10 factors (x-axis). The chosen
solution (7 factors) has a value of 3.3. B) Varying fpeak (x-axis) between + 2 in increments of
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Fig. S9. 36-hour backward trajectories ending at Riverside, CA (black star). Air at 3 altitudes, 10m (red), 50m (blue), 100m (green),
are arriving from the same locations. Figures A-C are times with large influence from SOA+FC1, and Fig. D, E are times with large
influence from SOA+FC2. A) Backward trajectory of air arriving at 08:00 UTC (00:00 PST) November 6, 2005. B) Backward
trajectory of air arriving at 08:00 UTC (00:00 PST) November 13, 2005. C) Backward trajectory of air arriving at 08:00 UTC (00:00
PST) November 14, 2005. D) Backward trajectory of air arriving at 08:00 UTC (00:00 PST) November 7, 2005. E) Backward
trajectory of air arriving at 08:00 UTC (00:00 PST) November 8, 2005.
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Fig. S10. PMF residuals as fraction of total, which represents the fraction of the summed signal
from TAG compounds that was left under-explained (positive values) or was over-explained
(negative values). A) Summer PMF residual timeseries. Average residual value is 3 + 4 % of
total signal. B) Fall PMF residual timeseries. Average residual value is 1 + 11 % of the total
signal.
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d. A) Summer PMF residual profile. Most species are slightly under-explained. B) Fall PMF
explained.

1ne

Fig. S11. PMF residual profiles, as fraction of total, which represents the fraction of the signal from TAG compounds that was left

residual profile. Most species are slightly under-

under-explained or was over-expla



