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Figure S 1. Concentrations of PPAH, SO2 and SO4
2-

 from October to December 2013 at (a) 

AMS 1, (b) AMS 6, (c) AMS 7, and (d) AMS 14. (PPAH= Particulate PAH, includes DBA, BbjF, 

BkF, BaP, MCA, IND, dBahA, BghiA, dBalP, dBaiP, and dBahP.) 
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Figure S 2. Temporal variation of 8 TPAH concentrations (ng m
-3

), and temperature (°C) at 

AMS 14. (TPAH: Temperature dependent PAH, includes ACY, ACE, FLU, PHE, ANT, ACR, 

FLT and PYR) 
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Table S 1. IDL, Extraction Recovery Efficiency and IMDL for 22 PAH species 

Compound IDL
1 Extraction Recovery Efficiency

2
 IMDL

3 

  ng µL
-1 

%  ng m
-3

 

ACY 0.003 84% 0.004 

ACE 0.002 82% 0.003 

FLU 0.001 83% 0.002 

PHE 0.001 83% 0.002 

ANT 0.004 85% 0.007 

ACR 0.005 83% 0.008 

FLT 0.002 85% 0.003 

PYR 0.002 85% 0.003 

BcP 0.004 83% 0.006 

BaA 0.003 82% 0.006 

CRY 0.003 80% 0.005 

DBA 0.003 81% 0.006 

BbjF 0.005 82% 0.008 

BkF 0.003 82% 0.006 

BaP 0.004 84% 0.007 

MCA 0.005 83% 0.009 

IND 0.004 82% 0.007 

dBahA 0.005 86% 0.008 

BghiP 0.005 80% 0.008 

dBalP 0.005 75% 0.010 

dBaiP 0.007 80% 0.012 

dBahP 0.007 76% 0.012 

IDL
1
: Instrument detection limit.  

Extraction Recovery Efficiency
2
: Based on 4 pairs replicates with two concentration levels. 

IMDL
3
: Instrument Method detection limits for the study were based on the U.S. Federal 

Register CFR 40 method.  In this method the standard deviation of 7 low level standard solutions, 

multiplied by 3.28, is used to define the MDL. The MDL calculation is based on 500 µL final 

extraction volume, 360 m
3
 sampling volume and corrected with extraction recovery. 

 

 

  



S5 

 

Table S 2. PAH Concentrations of Field Blanks 

  mean stdev max min MDL* 

Sample no = 98 ng m
-3

 ng m
-3

 ng m
-3

 ng m
-3

 ng m
-3

 

ACY 0.005 0.007 0.037 0.001 0.026 

ACE 0.009 0.016 0.113 0.001 0.057 

FLU 0.007 0.011 0.064 0.001 0.040 

PHE 0.011 0.015 0.099 0.001 0.056 

ANT 0.003 0.002 0.016 0.001 0.009 

ACR 0.004 0.002 0.016 0.001 0.010 

FLT 0.002 0.001 0.007 0.001 0.005 

PYR 0.002 0.002 0.009 0.000 0.007 

BcP 0.003 0.002 0.020 0.001 0.009 

BaA 0.003 0.001 0.011 0.001 0.007 

CRY 0.003 0.001 0.009 0.001 0.006 

DBA 0.010 0.015 0.073 0.001 0.055 

BbjF 0.004 0.002 0.022 0.001 0.011 

BkF 0.003 0.003 0.029 0.001 0.012 

BaP 0.003 0.001 0.006 0.001 0.005 

MCA 0.004 0.001 0.007 0.001 0.007 

IND 0.004 0.004 0.031 0.001 0.017 

dBahA 0.004 0.002 0.021 0.001 0.010 

BghiP 0.004 0.001 0.007 0.001 0.006 

dBalP 0.005 0.001 0.007 0.001 0.008 

dBaiP 0.006 0.003 0.036 0.001 0.016 

dBahP 0.006 0.001 0.011 0.001 0.010 

MDL*: Method detection limit = Mean + 3 × stdev. Values below the IMDL (Table S1) are 

replaced by 0.5×IMDL and then used to calculate the mean and standard deviation. 
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Table S 3. RPD* (%) for Replicate Analyses 

no of sample sets mean max min stdev 

  % % % % 

ACY 95 4 14 0 3 

ACE 95 4 16 0 3 

FLU 95 4 14 0 3 

PHE 95 4 10 0 2 

ANT 95 7 29 0 6 

ACR 95 7 18 1 4 

FLT 95 4 22 0 3 

PYR 95 4 25 0 4 

BcP 95 10 112 0 13 

BaA 95 9 82 0 11 

CRY 95 7 36 0 7 

DBA 95 9 44 0 7 

BbjF 95 8 28 1 6 

BkF 95 10 31 0 7 

BaP 93 10 138 0 15 

MCA 92 15 124 0 18 

IND 90 12 126 0 15 

dBahA 89 11 57 0 10 

BghiP 93 14 174 0 25 

dBalP 91 18 169 0 26 

dBaiP 87 15 192 0 22 

dBahP 91 18 148 0 23 

      

RPD* (%): Relative Percent Difference (%) is used to express the precision. 

RPD = ( |R1- R2| / R ) × 100% 

where: | R1 - R2 | = absolute difference between the determinations and R = arithmetic mean of 

the two values. 
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Table S 4. Summary of the Mean Concentrations (ng m
-3

) with Standard Deviation of the 22 

PAH Species Measured at the Four community Ambient Air Quality Monitoring Station from 

January 2012 to December 2013 

 AMS 1 AMS 6 AMS 7 AMS 14 

Number of 

Samples 

119 119 121 119 

ACY 1.1 ± 2.2 1.2 ± 2.4 1.3 ± 1.6 0.32 ± 0.35 

ACE 0.51 ± 0.58 0.46 ± 0.48 0.61 ± 0.49 5.9 ± 11 

FLU 1.3 ± 1.3 1.20 ± 0.93 1.5 ± 1.1 7.7 ± 12 

PHE 3.5 ± 3.1 2.9 ± 2.2 2.9 ± 1.8 14 ± 22 

ANT 0.45 ± 0.48 0.32 ± 0.24 0.33 ± 0.22 0.95 ± 1.3 

VPAH 6.8 ± 6.4 6.1 ± 5.3 6.6 ± 4.4 29 ± 45 

ACR 0.32 ± 0.41 0.12 ± 0.12 0.17 ± 0.16 0.32 ± 1.4 

FLT 0.50 ± 0.51 0.52 ± 0.48 0.47 ± 0.34 1.1 ± 1.6 

PYR 0.61 ± 0.66 0.50 ± 0.44 0.52 ± 0.36 0.49 ± 0.66 

BcP 0.047 ± 0.073 0.043 ± 0.082 0.036 ± 0.045 0.021 ± 0.028 

BaA 0.15 ± 0.27 0.10 ± 0.20 0.086 ± 0.091 0.041 ± 0.070 

CRY 0.19 ± 0.29 0.13 ± 0.22 0.11 ± 0.11 0.054 ± 0.080 

SVPAH 1.8 ± 1.9 1.4 ± 1.4 1.39 ± 0.96 2.0 ± 3.0 

DBA 0.30 ± 0.50 0.23 ± 0.28 0.26 ± 0.43 0.19 ± 0.29 

BbjF 0.16 ± 0.32 0.19 ± 0.48 0.15 ± 0.28 0.15 ± 0.38 

BkF 0.18 ± 0.36 0.22 ± 0.55 0.17 ± 0.33 0.17 ± 0.44 

BaP 0.064 ± 0.120 0.044 ± 0.058 0.040 ± 0.045 0.025 ± 0.030 

MCA 0.014 ± 0.024 0.012 ± 0.026 0.009 ± 0.011 0.013 ± 0.036 

IND 0.034 ± 0.048 0.036 ± 0.042 0.037 ± 0.054 0.025 ± 0.035 

dBahA 0.033 ± 0.057 0.027 ± 0.039 0.032 ± 0.072 0.021 ± 0.030 

BghiP 0.035 ± 0.054 0.036 ± 0.038 0.040 ± 0.056 0.023 ± 0.031 

dBalP 0.021 ± 0.024 0.022 ± 0.025 0.019 ± 0.021 0.018 ± 0.018 

dBaiP 0.017 ± 0.014 0.019 ± 0.017 0.017 ± 0.016 0.018 ± 0.016 

dBahP 0.017 ± 0.015 0.018 ± 0.017 0.017 ± 0.013 0.015 ± 0.015 

PPAH 0.87 ± 1.27 0.85 ± 1.34 0.79 ± 1.06 0.66 ± 1.12 

Total PAHs
 

9.5 ± 8.8 8.4 ± 7.3 8.8 ± 5.7 32 ± 47 
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Table S 5. Comparison of PAH concentrations at 4 sampling sites by Mann-Whitney Rank Sum 

test (non-parametric analysis) 

P value for 22 PAHs AMS 1 AMS 6 AMS 7 AMS 14 

AMS 1 - 0.500 0.531 0.003 

AMS 6 0.500 - 0.159 <0.001 

AMS 7 0.531 0.159 - 0.018 

AMS 14 0.003 <0.001 0.018 - 

P value for 6 PAHs* AMS 1 AMS 6 AMS 7 AMS 14 

AMS 1 - 0.381 0.870 <0.001 

AMS 6 0.381 - 0.230 <0.001 

AMS 7 0.870 0.230 - 0.001 

AMS 14 <0.001 <0.001 0.001 - 

P value for 4 HMW PAHs* AMS 1 AMS 6 AMS 7 AMS 14 

AMS 1 - 0.113 0.172 <0.001 

AMS 6 0.113 - 0.741 <0.001 

AMS 7 0.172 0.741 - <0.001 

AMS 14 <0.001 <0.001 <0.001 - 

6 PAHs*: ACE, FLU, PHE, ANT, ACR, and FLT. 

4 HMW PAHs*: 4 high molecule weight PAHs including BcP, BaA, CRY and BaP. 
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Table S 6. Ambient PAH concentration ranges (ng m
-3

) in air from the literature. 

(a) Individual PAH concentrations (ng m
-3

) in air in selected urban areas 

 Concentration  

Species Chicago, US
1
 Birmingham, UK

2
 London, UK

2
 

Acenaphthylene  2.2 2.1 

Acenaphthene 64 ± 77 1.1 1.1 

Fluorene 76 ± 83 7.1 5.1 

Phenanthrene 185 ± 170 25.9 19.8 

Anthracene 10 ± 9 2.9 1.4 

Carbazole 4.3 ± 4.5   

Fluoranthene 35 ± 27 8.8 4.8 

Pyrene 18 ± 13   

Chrysene 1.1 ± 0.7 1.2 1 

Benz[a]anthracene 0.5 ± 0.5 0.72 0.49 

Benzo[b]fluoranthene 0.2 ± 0.2   

Benzo[k]fluoranthene 0.2 ± 0.2   

Benzo[b,j,k]fluoranthene  1.7 1.1 

Indeno[123,cd]pyrene  0.91 0.54 

Benzo[ghi]perylene  1.4 0.94 

Benzo[a]pyrene 0.1 ± 0.1 0.71 0.29 

ΣPAH  54.8 38.7 

(b) Σ16PAH concentrations (ng m
-3

) in air in selected urban and rural areas 

Location Concentrations Note 

Urban area Toronto, CA
3
 3.0 – 50 Active Measurement 

Toronto, CA
3
 0.27 – 51 Passive Measurement  

Hamilton, CA
4
   27.5 ± 17.5 Summer 

Hamilton, CA
4
   22.3 ± 11.6 Winter 

Rural area Eagle Harbor, CA
5
 25.8 ± 7.4  

Sleeping Bear Dunes, CA
5
 15 ± 4.3    

Burnt Island, CA
5
 Not significant  

(c) ΣPAH concentrations (ng m
-3

) in air during November 2010-June 2012 from a passive 

sampling network in the AOSR
6
 

ID Average ± SD range 

AMS 1* 15.1±13.9 3.8−49.0 

L04 18.4±28.7 1.8−88.7 

L05 14.9±11 1.4−43.2 

AMS 6* 16.9±15.5 1.6−64.3 

L09 22.6±26.6 2.3−90.1 

L11 18.9±10.3 1.6−34.6 

L13 8.7±8.4 3.2−29.6 

AMS 14* 25±26.6 2.5−73.7 

*: AMS 1, AMS 6 and AMS 14 are collocated sites with the PAH measurements in this study. 
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Table S 7. Spearman Rank Order Correlation Coefficients (r) for VPAH, SVPAH and PPAH 

with wind speed, SO2, Particulate NO3
-
, Particulate NH4

+
 and NO/NO2 

  

station ID 
VPAH SVPAH PPAH Sample 

no. r P* r P r P 

Wind Speed
£
 

 

1 -0.17 0.16 -0.31 <0.01 -0.01 0.95 71 

6 -0.31 <0.01 -0.34 <0.01 -0.17 0.15 72 

7 -0.03 0.82 -0.18 0.13 0.02 0.89 72 

14 -0.43 <0.01 -0.42 <0.01 0.03 0.83 70 

SO2
€
 

1 0.36 <0.01 0.30 <0.01 0.09 0.31 118 

6 0.29 <0.01 0.21 0.02 0.20 0.03 119 

7 0.08 0.39 0.09 0.33 0.10 0.29 121 

14 -0.13 0.15 -0.09 0.34 -0.08 0.37 119 

NO3
-¥

 

  

1 0.38 <0.01 0.28 0.04 0.54 <0.01 57 

6 0.48 <0.01 0.38 <0.01 0.44 <0.01 55 

7 0.11 0.40 0.07 0.62 0.27 0.04 59 

14 -0.36 <0.01 -0.25 0.07 -0.03 0.80 56 

NH4
+¥

 1 0.36 <0.01 0.18 0.18 0.23 0.08 57 

 
6 0.30 0.03 0.30 0.03 0.19 0.17 55 

 
7 0.15 0.27 0.13 0.32 -0.09 0.50 59 

 
14 -0.12 0.36 -0.02 0.87 -0.19 0.17 56 

NO/NO2
§
 1 0.47 <0.01 0.50 <0.01 0.34 <0.01 60 

 
6 0.54 <0.01 0.48 <0.01 0.3 0.02 57 

 
7 0.54 <0.01 0.46 <0.01 0.25 0.05 59 

  14 0.03 0.83 -0.29 0.85 0.03 0.94 58 
£
: from April to October.

 

€
: 2012- 2013 results. 

¥
: 2012 results. 

§
: from November to April. 

P*: P values less than 0.05 were considered to represent a significant relationship between the 

two variables. 
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