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S1: Sample extraction and quantification

The LV-AAS and XAD-PAS samples were analyzed by gas chromatography (Agilent 6890 GC)
using an Agilent 5973 mass-selective (MS) detector in both negative chemical ionization (NCI)
mode and electron ionization (EI) mode and a DB-5MS column (J&W Scientific; 60 m x 0.25
mm i.d., 0.10 pm film thickness). NCI mode was employed for analyzing chlorthalonil,
endosulfan, DCPA (Dimethyl tetrachloroterephthalate, Dacthal), trifluralin, pendimethalin,
hexachlorobenzene (HCB), a- and y-hexachlorocyclohexane (HCH), trans- and cis-chlordane,
and trans-nonachlor; EI mode was used for analyzing disulfoton, atrazine, alachlor, and
metolachlor.!»2 The GC temperature program was based on Gouin et al.>: 90 °C for 1 min, 15 °C
min! to 240 °C, 6 °C min! to 270 °C, then 25 °C min! to 290 °C and held for 6 min. The inlet,
transfer line, ion source, and quadrupole temperatures were 265, 250, 150, and 106 °C,
respectively. The detector was operated in selective ion monitoring (SIM) mode to enhance
sensitivity. SIM ions used to quantify target pesticides include the following: hexachlorobenzene
(284, 286), trifluralin (335, 336), DCPA (332, 330), HCHs (255, 257), chlorthalonil (266, 264),
trans- and cis chlordane (410, 412), trans-nonachlor (444, 446), pendimethalin (281, 282),
endosulfan I and II (406, 404), and endosulfan sulfate (386, 388).3

Quality assurance protocols for the extraction of XAD-PAS samples have been previously
established* and were followed during these extractions. All LV-AAS and XAD-PAS samples
were spiked with 10 pL of 100 pg-L-! each of d'*-trifluralin and d!°-chlorpyrifos, extracted in a
Soxhlet apparatus for 24 hours using dichloromethane, followed by rotoevaporation, solvent
exchange into iso-octane, and final nitrogen blow-down to a volume of ImL. Mirex (10 pL of 10
ng-uL ') was added as an internal standard to all samples prior to analysis. Method recoveries of
the two spiked compounds in the LV-AAS samples ranged from 95-115% and therefore these
data were not recovery corrected.”? Method recoveries of the two spiked compounds in the
XAD-PAS ranged from 58-127% (average = 90%, median = 90%) (see ESI Table S2 below).
Due to the wider variation in recoveries, the amounts of pesticides detected were thus corrected
for recovery using the average recovery for d'4-trifluralin and d'°-chlorpyrifos (see ESI Table S2
and S3 below). Laboratory blanks (n = 8) and field blanks (n = 3 for XAD-PAS, n = 8 for LV-
AAS) were consistently below the limit of quantitation (LOQ) of 2.5 pg-uL-! (NCI mode) and 9.8
pg-uL! (EI mode), where the LOQ was defined as five times the instrument detection limit

(IDL), the amount at which the signal-to-noise ratio equals 3.!
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45 S2: Table S1. Solute Descriptors and chemical property values used for the PAS-SIM modeling5-!1

46
47
48
49

p

log

AUsy

log

AUga

Compound CAS MW (g/mL) MV Ksa Jmol' Koxn Jmol! E S A B L \%
Alachlor 15972-60-8 269.8 1.133 2381 8.09 -45168 840 -89777 1.170 1.190 0.050 1.170 8.410 2.140
Atrazine 1912-24-9 2157 1230 1754 7.64 -45666 7.93 -106327 1.220 1.290 0.170 1.010 7.783 1.620
cis-Chlordane 5103-71-9 409.8 1.610 2545 798 -42779 8.58  -92885 2.100 1.470 0.000 0.450 8.730 2.194
trans-Chlordane  5103-71-9 409.8 1.610 2545 829 -43773 8.55  -92885 2.060 1.250 0.000 0.530 9.110 2.194
Chlorthalonil 1897-45-6 2659 1.800 147.7 7.17 -36268 7.17 -103732 1.640 2.100 -0.290 0.480 7.646 1.515
DCPA 1861-32-1 332.0 1.700 1953 8.14 -44416 8.61 -99849  1.245 1.737 0.000 0.614 8.540 10918
Disulfoton 298-04-4 2744 1.144 2399 7.69 -43042 7.14  -84090 1.247 0.738 0.000 0.902 7.960 2.048
Endosulfan I 959-98-8 4069 1.745 2332 7.80 -42067 791 -108287 2.230 0.980 0.000 0.870 8.563 2.148
Endosulfan II 33213-65-9 4069 1.745 2332 8.79 -50444 9.86 -108287 2.440 0950 0.350 1.200 9.734 2.148
Endosulfan SO, 1031-07-8 423.0 1.940 218.0 9.08 -46544 10.67 -145564 1.785 2.211 0.000 1.232 10.000 2.206
HCB 118-74-1 284.8 2.044 1393 7.16 -41105 6.16 -86718 1.490 0.990 0.000 0.000 7.390 1.451
a-HCH 319-84-6  290.8 1.870 1555 7.12 -41030 6.18  -87043 1.450 0.730 0.000 0.710 7.317 1.580
v-HCH 58-89-9  290.8 1.850 157.2 7.23 -41384 6.51 -88228 1.450 0.910 0.000 0.680 7.467 1.580
Metolachlor 51218-45-2 283.8 1.120 2534 846 -46636 8.73  -88418 1.150 1.010 0.070 1.380 8.863 2.281
trans-Nonachlor 39765-80-5 444.2 1.860 2388 9.26 -46555 9.70 -101585 2.210 1.451 0.002 0.516 10.428 2.250
Pendimethalin ~ 40487-42-1 2813 1.190 2364 842 -45828 9.06 -91356 1.423 1.594 0.050 0.570 8.950 2.151
Trifluralin 1582-09-8 3353 1.294 259.1 7.34 -40605 6.45  -85288 1.060 0.400 -0.100 1.350 7.475 2.264

where MW is molecular weight (g/mol), p is density, MV is molar volume (cm?3/mol), Kg, is the sampler-air partition coefficient, AUg, is
the internal energy of phase change (for sampler-air partitioning), Kqa is the aerosol-air partition coefficient, AU, is the internal energy of
phase change (for aerosol-air partitioning) and E, S, A, B, L and V are the solute descriptors required for the ppLFER calculations, as

discussed in Hayward et al.!® The solute descriptors in bold text were estimated using ABSOLV ACD/ADME Suite v. 5.0.8
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S3: Step-by-step derivation of NRE

The residual is a term used in analytical chemistry to describe the absolute error between an

expected and a reference value.

Residual =x-pu (A)
At certain values, the residual value becomes a standard deviation (o).

o=x,-p (®)

For the PAS-SIM model, the air-side boundary layer thickness upon which the calculations are
based have three different values (see Methods). Using a 10 mm layer as a reference and 7.5 mm
and 15 mm as dispersion values may be a reasonable first approximation for a mean value (p)

and the values that give 6 (*o). We may then write:

o, =m -m
¢ = Me, =My (C)
o_=m -m
- SIMyq~ "SIM g (D)
m -m +m -m m -m
o, to._ SIM o~ HSIM SIMyg~ "SIM g SIMo o~ "SIM ¢ E)
g = = =
2 2 2

m
where °

™Myis the mass predicted by the PAS-SIM model with x being the layer thickness (7.5, 10
or 15 mm). With an estimate of the magnitude of the standard deviation we can normalize the

residual obtained when comparing the model and the experimental results:

Z(mPAS ~ Mgy )

x —

NRE = u _ 10 (F)
o m51M7_5 - mS1M15

This normalized residual error (NRE) can be used at any point to define the agreement between
the model output and the experimental values. Even if just a point exceeds the proposed
acceptable deviation of +2¢ given by the 7.5 mm and 15 mm layers, the agreement may be put in
doubt. That’s why endosulfan II was considered to have systematic bias even with an average
NRE of 1.96. For the same reason, it is possible to describe pendimethalin and trifluralin as cases

where no agreement exists between model output and the empirical XAD-PAS data. The average
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67 NRE of all the points just reflects the general behavior and gives an indication of the performance

68 but the point-by-point NRE is the ultimate criterion of agreement.
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69 S4: Table S2. Amounts of pesticides detected in XAD-PAS samplers from CARE (Egbert, Ontario) deployed in March 2006 (N.D.
70 not detected)

71

Compound

Sampler amounts (ng per sampler)

April 27 2006 June 30 2006 September 12006 October 27 2006 February 272007
Alachlor N.D. N.D. 2197 16.59 2589 2491 36.03 25.43 38.18 38.43
Atrazine N.D. N.D. 43.04 3518 39.19 33.29 52.82 3548 54.03 53.79
cis-Chlordane N.D. N.D. 0.34 0.22 0.49 0.36 0.84 0.47 1.08 0.92
trans-Chlordane N.D. N.D. 0.38 0.25 0.43 0.37 0.73 0.42 0.94 0.89
Chlorthalonil 6.81 693 7351 68.99 264.15 24390 34256 249.68 364.66 369.74
DCPA 0.28 0.06 1.45 1.00 1.82 0.53 1.99 1.22 2.25 2.19
Disulfoton N.D. N.D. 3.66 1.91 3.46 2.09 5.00 2.49 4.93 4.18
Endosulfan I 0.16 0.09 5.28 4.50 8.59 8.21 12.20 8.47 12.86 12.72
Endosulfan II N.D. N.D. 1.54 0.95 2.48 1.10 2.42 2.11 3.10 2.70
Endosulfan sulfate N.D. N.D. 0.60 0.17 0.52 0.16 0.67 0.20 0.66 0.45
HCB 1.30 1.13 431 3.61 3.68 2.93 4.79 3.01 6.35 6.24
a-HCH 0.58 0.32 3.14 2.55 2.31 2.19 3.73 2.55 4.33 4.44
v-HCH 0.25 0.09 1.92 1.19 1.97 1.72 2.56 1.97 2.60 2.25
Metolachlor N.D. N.D. 2540 27.33 3271 34.58 48.97 32.45 50.36 51.65
trans-Nonachlor N.D. N.D. 0.38 0.21 0.34 0.17 0.57 0.30 0.66 0.62
Pendimethalin 2.56 2.34 7.03 5.77 3.28 2.52 2.27 1.08 2.03 1.63
Trifluralin 226 197 4.96 3.87 2.66 1.48 2.86 1.46 2.70 2.24

Recovery of labeled spike compounds (%)

d!4-Trifluralin

d!'%-Chloropyrifos

85%
95%

Average % recovery  90%

102%

95%
99%

127% 124%  58% 80% 90% 68% 91% 102%

119% 116%  63% 73% 78% 62% 80% 91%
123% 120%  61% 77% 84% 65% 86% 97%
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72 S5: Table S3. Amounts of pesticides detected in XAD-PAS samplers from CARE (Egbert, Ontario) corrected for recovery of spiked

73 compounds (N.D. not detected)

74

Sampler amounts (ng per sampler)

Compound April 272006  June 30 2006 Sept;(;‘(;'ze“ October 27 2006 February 27 2007
Alachlor N.D. ND. 1786 13.83 4244 3235 4289 39.12 4440  39.62
Atrazine ND. ND. 3499 2932 6425 4323 62.88 5458 6283 5545
cis-Chlordane ND. ND. 028 018 08 047 1.00 072 126 095
trans-Chlordane ND. ND. 031 021 070 048 087 065 109 092
Chlorthalonil 757 7.00 5976 57.49 433.03 31675 407.81 384.12 424.02 381.18
DCPA 031 006 1.18 083 298 069 237 188 262 226
Disulfoton ND. ND. 298 159 567 271 595 38 573 431
Endosulfan I 0.18 009 429 375 1408 10.66 1452 13.03 1495  13.11
Endosulfan 11 ND. ND. 125 079 407 143 288 325 360 278
Endosulfan sulfate N.D. N.D. 049 0.14 0.85 0.21 0.80 0.31 0.77 0.46
HCB 144 114 350 301 603 381 570 463 738 643
oa-HCH 0.64 032 255 213 379 284 444 392 503 458
v-HCH 028 009 156 099 323 223 305 303 302 232
Metolachlor ND. ND. 2065 2278 53.62 4491 5830 4992 5856  53.25
trans-Nonachlor N.D. N.D. 0.31 0.18 0.56 0.22 0.68 0.46 0.77 0.64
Pendimethalin 284 236 572 481 538 327 270 166 236  1.68
Trifluralin 251 199 403 323 436 192 340 225 314 231
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75 S6: Table S4. Average amounts of pesticides detected in XAD-PAS at CARE (Egbert,

76 Ontario), corrected for recovery of spiked compounds (N.D. not detected)

71

Sampler amount (ng per sampler + range)

Compound :

April 27/06 June 30/06  Sep 1/06 Oct 27/06  Feb 27/07
Alachlor N.D. 158+2.02 37.7+51 41.0+19 422+24
Atrazine N.D. 322+2.84 542+52 587+42 59.5+3.7
cis-Chlordane N.D. 0.23+0.04 0.64+0.17 086+0.14 1.11+0.15
trans-Chlordane N.D. 0.26+0.05 0.59+0.12 0.76+0.11 1.01+0.09
Chlorthalonil 7.30+0.27 58.6+2.1 378 £ 48 396 +22 405 £ 28
DCPA 0.19+0.13 1.01+£0.17 185+1.2 2.12+0.25 245+0.18
Disulfoton N.D. 228+0.69 422+1.5 489+1.1 5.04+0.72
Endosulfan I 0.13+0.04 4.02+027 125+1.7 13.8+0.75 14.1+0.93
Endosulfan II N.D. 1.02+023 2.77+13 3.06+0.18 3.21+041
Endosulfan sulfate N.D. 0.32+0.17 0.54+0.33 0.55+£0.25 0.62+0.15
HCB 1.30+£0.15 326+025 496+1.1 517+0.53 6.94+048
a-HCH 049+0.16 234+021 334+047 4.18+£0.26 4.83+0.23
y-HCH 0.18+0.10 1.28+0.28 2.75+0.50 3.04+0.01 2.69+0.35
Metolachlor N.D. 21.7£1.06 49.6+44 541+42 562427
trans-Nonachlor N.D. 0.24+£0.07 0.39+0.17 0.57+0.11 0.70+0.07
Pendimethalin 2.61+023 526+£045 436+1.1 2.18+0.52 2.03+0.34
Trifluralin 225+026 3.63+040 3.17+1.2 283+057 2.74+042
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78 S7: Table SS. Calibrated PSRy for XAD-PAS using Method 1°

79
80
81
82
83

Passive Sampler Rate (m? d!)

Compound Deployment period from March 1, 2006 to Average
April 27,2006 June 30,2006 Sep 1,2006 Oct 27,2006 Feb 27,2007
Alachlor - 0.75 0.66 0.65 0.58 0.66 £0.07
Atrazine - 0.79 0.73 0.72 0.63 0.72 £0.06
cis-Chlordane - 0.54 0.52 0.44 0.41 0.48 £0.06
trans-Chlordane - 0.53 0.58 0.58 0.53 0.56 +0.03
Chlorthalonil 1.83 2.54 2.45 2.42 2.09 2.27+£0.30
DCPA - 0.57 0.52 0.42 0.37 0.47 £0.09
Disulfoton - 0.67 0.75 0.69 0.62 0.68 £0.05
Endosulfan I 0.88 1.03 0.91 0.88 0.77 0.89 £0.09
Endosulfan II - 0.72 0.71 0.67 0.59 0.67 £0.06
Endosulfan sulfate - 0.31 0.31 0.32 0.3 0.31+0.01
HCB 0.75 0.99 0.96 0.92 0.78 0.88 £0.10
a-HCH 1.06 1.42 1.22 1.09 0.95 1.15+0.18
v-HCH 0.74 1.17 1.01 0.9 0.85 0.93+0.16
Metolachlor - 0.77 0.76 0.74 0.67 0.74 +£0.04
trans-Nonachlor - 0.46 0.46 0.43 0.38 0.43 £0.04
Pendimethalin - 1.15 -0.63 -0.32 -0.26
] ] 0.95 + 0.34°
Trifluralin 1.13 0.56 -0.35 -0.28 -0.22
Overall Average: 0.80 £0.47¢

2 Using cumulative amount detected in XAD-PAS and cumulative average air concentration in LV-AAS. A full description can be found in

the manuscript text.

b Sampling rate is determined from April and June values for both trifluralin and pendimethalin. Numbers in brackets are not used to

calculate this average due to losses of these compounds from the XAD-PAS.
¢ Calculated from all sampling rates for all chemicals in all sampling periods.
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84 S8: Table S6. Calibrated PSRy determined as the slope of the regression of a plot of the

85 amount of pesticide (ng/sampler) sequestered in an XAD-PAS against Cpy_as X # (Method

86 2)

87

Compound PSRg (m3 d!) r?
Alachlor 0.63 +0.02 0.945
Atrazine 0.70 £ 0.03 0.856
cis-Chlordane 0.43+0.02 0.964
trans-Chlordane 0.55+0.01 0.944
Chlorthalonil 2.29+0.09 0.989
DCPA 0.42+0.03 0.814
Disulfoton 0.67+0.03 0.871
Endosulfan I 0.84 £ 0.04 0.982
Endosulfan II 0.65+0.03 0.903
Endosulfan sulfate 0.31+0.01 0.898
HCB 0.86 +£0.04 0.945
a-HCH 1.06 £ 0.07 0.929
v-HCH 0.91+0.04 0.985
Metolachlor 0.72+0.02 0.913
trans-Nonachlor 0.41+0.02 0.908
Pendimethalin not calculated
Trifluralin not calculated

Overall Average:

0.75 £ 0.46
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88

S9: Table S7. Calibrated PSR for XAD-PAS using Method 3?

Passive Sampler Rate (m? d-!)

Deployment period® from March 1, 2006 to

Compound S/W
April  June30, Sepl, Oct27, Feb 27, Average
27,2006 2006 2006 2006 2007
Alachlor - 0.71 0.60 0.53 - 0.61+£0.09 125
Atrazine - 0.75 0.66 0.56 - 0.66+0.10 1.26
cis-Chlordane - 0.52 0.5 0.32 0.35 0.42+0.10 1.52
trans-Chlordane - 0.50 0.63 0.54 0.48 0.54 £0.07 1.11
Chlorthalonil 1.83 2.59 2.41 1.57 1.08 1.90+£0.62 1.67
DCPA - 0.44 0.47 0.18 0.32 0.35+0.13 1.81
Disulfoton - 0.64 0.84 0.46 - 0.65+0.19 1.61
Endosulfan | 0.88 0.99 0.86 0.65 0.53 0.78+0.19 134
Endosulfan 11 - 0.71 0.71 0.41 0.66 0.62+0.15 1.33
Endosulfan SO, - 0.30 0.31 - 0.41 0.34+0.06 0.74
HCB 0.75 1.25 0.90 0.43 0.52 0.77+0.33 1.9
a-HCH 1.06 1.51 0.91 0.79 0.69 099+032 143
v-HCH 0.74 1.25 0.82 0.46 1.10 0.88 +0.31 1.35
Metolachlor - 0.73 0.74 0.57 - 0.68 £0.10 1.30
trans-Nonachlor - 0.44 0.45 0.39 0.28 0.39£0.08 1.32
Pendimethalin - 0.55 (-0.38) - -
. . 0.66 +0.43¢ 0.38
Trifluralin 1.13 0.30 (-0.18) (-0.30) (-0.11)
Overall = 75, 9470
Average:

89 S/W: ratio of the PSR for summer and winter months. Rgymmer/Rwiner-

90 Rgummer = average of R determined in April-August periods.

91 Ruwinter = average of R determined in March-April and September 2006-February 2007 periods.

92 2 Using amount detected in XAD-PAS, and average air concentration in LV-AAS, for each

93 sampling period respectively. A full description can be found in the manuscript text.

94 bMethod 3 defines XAD-PAS “deployment intervals” by calculating the amount of pesticides

95 captured during each two month interval (see text for full description). PAS retrieved at the end

96 of each interval were still originally deployed in March 2006.

97 ¢ Sampling rate is determined from April and June values for both trifluralin and pendimethalin.

98 Numbers in brackets are not used to calculate this average due to losses of these compounds from

99 the XAD-PAS.

100 9 Calculated from all sampling rates for all chemicals in all sampling periods.
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