[bookmark: _Hlk2573812]Supplemental Materials – Styrene Exposure Assessment Tables and Figures
[bookmark: _Toc535790492]     Table S4. TRI 2016 Total disposal and release of styrene by industrial sector (lbs)
	Industry
	Total disposal or other releases
	% of total

	326 - Plastics and Rubber
	15,215,233.45
	52%

	336 - Transportation Equipment
	8,467,420.37
	29%

	325 - Chemicals
	3,588,189.00
	12%

	333 - Machinery
	567,324.13
	2%

	562 - Hazardous Waste
	473,990.09
	2%

	327 - Nonmetallic Mineral Product
	348,768.36
	1%

	339 - Miscellaneous Manufacturing
	340,672.21
	1%

	332 - Fabricated Metals
	160,437.03
	1%

	335 - Electrical Equipment
	84,017.00
	0.3%

	321 - Wood Products
	63,048.00
	0.2%

	322 - Paper
	47,285.43
	0.2%

	4246 - Chemical Wholesalers
	29,363.71
	0.1%

	334 - Computers/Electronics Products
	28,862.96
	0.1%

	324 - Petroleum
	25,392.12
	0.1%

	331 - Primary Metals
	25,105.96
	0.1%

	313 - Textiles
	18,254.00
	0.1%

	337 - Furniture
	15,506.51
	0.1%

	999 - Other
	7,228.00
	0.02%

	4247 - Petroleum Bulk Terminals
	2,989.01
	0.01%

	314 - Textile Product
	636
	0.002%

	Total
	29,509,723
	





[bookmark: _Toc522579025][bookmark: _Toc522632058][bookmark: _Toc535790493]Table S5. TRI 2016 Styrene disposal and release from industry sectors 325, 326, and 336 (lbs)
	Type of release
	325
	326
	336

	On-site
	Point source air emissions
	1,719,809
	11,557,107
	6,837,464

	
	Fugitive air emissions
	547,230
	3,171,371
	1,329,805

	
	Underground injection Class I wells
	299,699
	0
	0

	
	Other on-site landfills
	676
	0
	10,450

	
	Other land disposal
	251
	11,142
	0

	
	Surface water discharges
	1,894
	255
	15

	
	Land treatment
	16
	0
	0

	
	RCRA Subtitle C landfills
	4,103
	0
	0

	
	Other surface impoundments
	0
	0
	0

	Off-site









	Other landfills
	696,295
	426,943
	145,270

	
	Storage only
	231,485
	7,420
	5,200

	
	RCRA Subtitle C landfills
	35,565
	5,694
	.

	
	Other land disposal
	1,303
	585
	1,000

	
	Unknown
	22,087
	5,458
	8,607

	
	Other off-site management
	4,484
	9,057
	116,931

	
	Waste broker
	23,279
	20,201
	12,679

	
	Underground injection to Class I wells
	13
	.
	.

	Total on-site disposal or other releases
	2,573,679
	14,739,875
	8,177,734

	Total off-site disposal or other releases
	1,014,510
	475,358
	289,687

	Total on- and off-site disposal or other releases
	3,588,189
	15,215,233
	8,467,420

	A decimal point indicates that reporting facilities left that cell blank in Form R submissions.
A zero indicates that either that reporting facilities reported "0" or "NA" in Form R submissions.





[bookmark: _Toc522579026][bookmark: _Toc522632059][bookmark: _Toc535790494]Table S6. Household products containing styrene.
	Brand
	Category
	Percent

	Dupli-Color Hot Tires, Red
	Auto Products
	0.1

	Dupli-Color Hot Tires, Yellow
	Auto Products
	0.1

	Behr Clear Lac Sanding Sealer & Finish 601-02/20/2009
	Home Maintenance
	0.1-1

	DAP Kwik Seal Plus Easy Caulk High Gloss with Microban, All Colors
	Home Maintenance
	0.1-1

	DAP Kwik Seal Plus Easy Caulk High Gloss with Microban, Clear
	Home Maintenance
	0.1-1

	DAP Kwik Seal Plus Premium Kitchen & Bath Adhesive Caulk with Microban
	Home Maintenance
	0.1-1

	Klean-Strip Bulldog Adhesion Promoter, Aerosol-05/04/2015
	Home Maintenance
	<5

	Klean-Strip Bulldog Adhesion Promoter-05/04/2015
	Home Maintenance
	3.0-7.0

	Klean-Strip Bulldog VOC-Compliant Adhesion Promoter-05/04/2015
	Home Maintenance
	1.0-5.0

	Minwax High Performance Wood Filler
	Home Maintenance
	13

	Minwax High Performance Wood Filler-2 Parts
	Home Maintenance
	13

	Tam-Pro 856 Premium SBS Adhesive
	Home Maintenance
	trace

	Tam-Pro Q-15 Elastomeric Flashing Cement
	Home Maintenance
	trace

	Tam-Pro Q-20 Premium SBS Flashing Cement
	Home Maintenance
	trace

	Tam-Pro Q-20 Premium SBS Flashing Cement Tube
	Home Maintenance
	trace

	XL Microcel Light Body Filler Putty
	Home Maintenance
	15-20

	Source: NLM (2018).





[bookmark: _Toc522579027][bookmark: _Toc522632060][bookmark: _Toc535790495][bookmark: _Hlk522439875]	Table S7. Consumer exposure to styrene in paste and liquid resins applied in 	automobile repair.
	Exposure parameter
	Paste
	Liquid

	Styrene content (%)
	11 - 18
	30 - 40

	Concentration in air (ppm/mg/m3)
	10/41.5
	59/254

	Inhaled dose (mg/kg-bw)a
	0.8
	4.7

	Amount on skin (g/event)
Typical
Reasonable worst case
	
1.7
5.5
	11.1

	Dermal dose (mg/kg-BW)
Typical
Reasonable worst case
	
24.3
78.6
	158.6

	Data from U.K. Competent Authority (2008).
aCalculated assuming exposure duration of one hour, inhalation rate of 1.3 m3/hour, body weight of 70 kg.





1
[bookmark: _Toc522579028][bookmark: _Toc522632061][bookmark: _Toc535790496]Table S8. Styrene concentrations in predominantly non-smoking residences, 2004 – 2011 (µg/m3).
	Date
	Location
	n
	Sampling period
	% Detect
	Styrene concentration (µg/m3)
	Source

	
	
	
	
	
	RL
	AM
	SD
	GM
	GSD
	5th
	10th
	25th
	50th
	75th
	90th
	95th
	Max
	

	2004
	Boston, MA
	83
	48 hours
	95
	0.16-0.19
	1.1
	1.9
	
	
	
	
	
	0.46
	
	
	3.30
	
	Dodson et al. (2008)

	2004
	New Jersey
	100
	24 hours
	19
	0.85-2.1
	
	
	
	
	
	
	<0.85
	<2.1
	<2.1
	<2.1
	2.11
	5.1
	Weisel, Alimokhtari, and Sanders (2008)

	2003
	11 European cities
	88
	7 days
	
	0.2-0.3
	0.4
	
	
	
	
	
	
	
	
	
	1.00
	22.1
	Geiss et al. (2011)

	2003-2005
	France
	490
	7 days
	98.3
	0.1
	
	
	
	
	
	
	
	0.92
	1.34
	
	
	35.1
	Billionnet et al. (2011)

	2004-2005
	Leipzig, Germany
	601
	4 weeks
	
	
	1.5
	2.31
	
	
	
	
	
	0.77
	
	
	5.85
	18.6
	Schlink et al. (2010)

	2004-2005
	Southeastern MI
	252
	4 days
	100
	0.03
	0.51
	
	
	
	
	
	
	0.30
	
	
	
	6.6
	Jia, Batterman, and Godwin (2008)

	2005
	Quebec City, QC
	96
	7 days
	90
	0.2
	
	
	0.65
	2.65
	
	
	
	0.69
	
	
	
	14.0
	Héroux et al. (2008)

	2006
	Detroit, MI
	41
	7 days
	100
	0.2
	1.6
	2.5
	
	
	
	
	0.70
	1.20
	1.70
	
	2.80
	16.4
	Johnson et al. (2010)

	2005
	Windsor, ON (summer)
	217
	5 days
	98.2
	0.048
	1.76
	
	1.24
	
	0.16
	
	0.86
	1.43
	2.39
	3.79
	4.60
	7.1
	Health Canada (2010a)

	
	(winter)
	232
	5 days
	97
	0.048
	0.46
	
	0.34
	
	0.10
	
	0.22
	0.33
	0.54
	0.87
	1.17
	1.9
	

	2005
	Leipzig, Germany
	7
	7 days
	
	
	1.61
	
	
	
	
	
	
	
	
	
	
	
	Gokhale, Kohajda, and Schlink (2008)

	2005
	UK (urban)
	56
	
	
	0.006
	0.67
	0.58
	0.84
	2.36
	
	
	0.39
	0.52
	0.87
	
	
	3.1
	Harrison et al. (2009)

	
	UK (suburban)
	64
	
	
	0.006
	0.91
	0.91
	0.64
	2.14
	
	
	0.36
	0.62
	1.05
	
	
	4.9
	

	
	UK (rural)
	40
	
	
	0.006
	1.08
	2.51
	0.55
	2.51
	
	
	0.24
	0.49
	0.74
	
	
	12.5
	

	2006
	Windsor, ON (summer)
	211
	5 days
	100
	0.037
	1.82
	
	1.35
	
	0.28
	
	0.84
	1.44
	2.61
	3.78
	4.36
	5.8
	Health Canada (2010b)

	
	(winter)
	224
	5 days
	100
	0.037
	0.54
	
	0.44
	
	0.17
	
	0.30
	0.44
	0.71
	1.00
	1.38
	2.3
	

	2006-2008, year-round
	Leipzig
	2,246
	
	
	
	0.83
	1.90
	
	
	
	
	
	0.37
	
	
	
	39.7
	Rosch et al. (2014)

	2007
	Regina, SK (summer)
	88
	5 days
	100
	0.021
	1.50
	
	0.96
	
	0.21
	
	0.53
	1.00
	1.72
	3.25
	3.64
	18.3
	Health Canada (2010a)

	
	(winter)
	70
	5 days
	97.1
	0.021
	1.07
	
	0.41
	
	0.05
	
	0.20
	0.41
	0.86
	2.47
	4.16
	20.6
	

	2009-2010
	New houses
	7
	7 days
	
	0.100
	3.02
	
	1.10
	
	
	
	
	
	
	
	
	
	Derbez et al. (2018)

	
	France (summer)
	7
	7 days
	
	0.100
	1.16
	
	
	
	
	
	
	
	
	
	
	
	

	
	(winter)
	7
	7 days
	
	0.100
	2.48
	
	
	
	
	
	
	
	
	
	
	
	

	2010
	Edmonton, AB (winter)
	50
	7 days
	100
	
	3.50
	
	
	
	
	
	
	0.56
	
	
	
	770
	Bari et al. (2015)

	
	(summer)
	50
	7 days
	99
	
	0.70
	
	
	
	
	
	
	0.43
	
	
	
	9.4
	

	2010
	Detroit, MI
	257
	7 days
	
	0.040
	0.69
	0.76
	
	
	
	
	
	0.45
	
	1.46
	
	5.8
	Chin et al. (2014)

	2008-2009
	Melbourne, Australia
	37
	7 days
	99
	0.030
	0.50
	0.40
	0.40
	2.00
	
	
	
	0.40
	
	
	
	
	Cheng et al. (2016)

	2009-2011
	18 collection sites in 5 regions in Canada
	3,857
	7 days
	99.77
	0.190
	1.13
	
	0.72
	
	0.19
	0.24
	0.40
	0.68
	1.23
	2.18
	3.24
	
	Zhu, Wong, and Cakmak (2013)

	Weighted summary statistics:
	9,478
	
	
	
	1.1
	
	0.7
	
	0.2
	0.2
	0.4
	0.6
	1.3
	2.2
	3.4
	
	

	RL = reporting limit, AM = arithmetic mean, SD = standard deviation, GM = geometric mean; GSD = geometric standard deviation



[bookmark: _Toc522579029][bookmark: _Toc522632062][bookmark: _Toc535790497]

Table S9 Styrene concentrations in predominantly smoking residences (µg/m3).
	Date
	Location
	n
	Sampling period
	% Detect
	Styrene concentration (µg/m3)
	Source

	
	
	
	
	
	RL
	AM
	SD
	GM
	5th
	25th
	50th
	75th
	90th
	95th
	Max
	

	2007
	Regina, SK (summer)
	13
	5 days
	100
	0.021
	1.70
	
	1.28
	0.34
	0.85
	1.36
	1.57
	2.95
	6.36
	6.36
	Health Canada (2010a)

	
	(winter)
	19
	5 days
	100
	0.021
	0.67
	
	0.44
	0.07
	0.27
	0.37
	1.32
	1.89
	1.92
	1.92
	

	2010
	Detroit, MI
	68
	7 days
	
	0.04
	0.86
	0.97
	
	
	
	0.56
	
	1.69
	
	6.46
	Chin et al. (2014)

	Weighted summary statistics:
	100
	
	
	
	0.93
	
	0.78
	0.18
	0.51
	0.63
	1.42
	1.89
	3.72
	
	

	RL = reporting limit, AM = arithmetic mean, SD = standard deviation, GM = geometric mean




[bookmark: _Toc535790498]Table S10. Changes in styrene exposure concentrations over time for typical tasks carried out in a synthetic rubber manufacturing plant and corresponding estimated mean concentrations of summed urinary metabolites MA + PGA.
	Task description (work area)
	Time period
	Min – Max
(ppm)
	Mean
(ppm)
	MA + PGA
(mg/g creatinine)*

	Monitoring monomer shipments from pumphouse (tank farm)
	1943-1952
	1.5 – 6.7
	3.5
	146

	
	1953-1976
	1.0 – 4.5
	2.3
	130

	
	1977-1989
	0.1 – 0.45
	0.23
	103

	
	1990-1992
	0.05 – .22
	0.12
	101

	Sampling unstripped latex (reactor control/rubber control laboratory)
	1943-1949
	0 – 2.6
	0.27
	103

	
	1950-1955
	0 – 2.6
	0.27
	103

	
	1956-1959
	0 – 0.38
	0.04
	100

	
	1960-1987
	0 – 0.38
	0.04
	100

	Reactor cleaning (maintenance-unskilled labor)
	1943-1955
	7.1 – 38
	23
	401

	
	1956-1959
	22 – 120
	71
	1,031

	
	1960-1969
	11 – 59
	35
	559

	
	1970-1979
	6.7 – 42
	24
	414

	
	1980-1992
	5.5 – 35
	20
	362

	Source: Macaluso et al. (2004).
* Calculated in accordance with regression equation developed by ACGIH (2015).





[bookmark: _Toc535790499]Table S11. Historical styrene exposure estimates for typical job groups in a synthetic rubber manufacturing plant (ppm) and corresponding estimated mean concentrations of summed urinary metabolites MA + PGA.
	Year
	Tank farm operator
	MA + PGA
(mg/g creatinine)*
	Reactor control laboratory technician
	MA + PGA
(mg/g creatinine)*
	Cleanup crew
	MA + PGA
(mg/g creatinine)*

	1945
	2.4
	131
	56
	834
	22
	388

	1955
	1.8
	123
	9.1
	219
	22
	388

	1965
	1.9
	125
	8.5
	211
	14
	283

	1975
	1.8
	123
	8.5
	211
	10
	231

	1985
	0.74
	109
	6.5
	185
	8.2
	207

	1992
	0.67
	108
	1.4
	118
	7.9
	203

	Source: Macaluso et al. (2004).
* Calculated in accordance with regression equation developed by ACGIH (2015).





[bookmark: _Toc535790500][bookmark: _Toc535790503][bookmark: _Hlk531243877]   Table S12. Summary of 8-hour TWA styrene concentrations in six U.S. open-mold plants and corresponding estimated mean concentrations of summed urinary metabolites MA + PGA.
	Plant no.
	n
	Range of 8-hour TWA styrene (ppm)
	Mean 8-hour TWA styrene (ppm)
	Mean MA + PGA
(mg/g creatinine)*

	1
	8
	11.8-49.5
	537
	797

	2
	5
	20.1-23.5
	392
	532

	3
	10
	20-52.7
	566
	850

	4
	15
	19-88
	805
	1,284

	5
	9
	4-83
	608
	927

	6
	15
	20-122
	806
	1,287

	
	Mean
	43.5
	670

	
	95% UCL
	48.0
	729

	
	Percentile
	
	

	
	
	10
	20.0
	362

	
	
	25
	25.8
	438

	
	
	50
	44.0
	677

	
	
	75
	54.5
	815

	
	
	90
	64.8
	950

	
	
	95
	81.6
	1,170

	Source: Lipiro et al. (2004).
* Calculated in accordance with regression equation developed by ACGIH (2015).






[bookmark: _Toc535790501]Table S13. Summary of 8-hour TWA styrene concentrations in eight U.S. plants using open vs. closed molding processes and corresponding estimated mean concentrations of summed urinary metabolites MA + PGA.
	Plant no.
	Plant type
	n
	Mean 8-hour TWA styrene 
[range]
(ppm)
	Mean MA + PGA
(mg/g creatinine)*
	Adjusted Mean 8-hour TWA styrene 
[range]
 (ppm)**
	Adjusted Mean MA + PGA
(mg/g creatinine)*

	1
	Open molding processes - very large parts molded in large room with high volume filtered exhaust and makeup air
	5
	48.7
[0.6-67]
	739
	5.0
[0.6-6.7]
	165

	2
	Open molding processes conducted in filtered exhaust ventilation booths
	7
	21.3
[6-41]
	379
	4.1
[1.4-9]
	153

	3
	Open molding processes conducted in filtered exhaust ventilation booths
	8
	11.4
[3-21]
	249
	1.1
[0.3-2.1]
	115

	4
	Open molding processes conducted in large booths with filtered exhaust and makeup air
	11
	23.0
[1-52]
	401
	4.3
[1-10]
	156

	5
	Open molding, filament winding, and resin infusion processes conducted in large room with high volume filtered exhaust and makeup air
	5
	28.4
[12-51]
	472
	2.8
[1.2-5.1]
	137

	6
	Compression molding, SMC compounding and covered mixing processes
	8
	10.4
[0.7-18]
	236
	
	

	7
	Compression molding and covered mixing processes
	6
	10.2
[3.6-18]
	233
	
	

	8
	Compression molding, SMC compounding and covered mixing processes
	14
	6.1
[0.3-13.8]
	179
	
	

	Source: ACMA (2018).
* Calculated in accordance with regression equation developed by ACGIH (2015).
**OSHA Assigned Protection Factor for half-mask organic vapor cartridge applied (10-fold).






[bookmark: _Toc535790502]Table S14. Central tendency and upper-bound 8-hour TWA styrene exposure concentrations for workers in plants using open (with and without respiratory protection) and closed molding processes and corresponding estimated concentrations of summed urinary metabolites MA + PGA.
	Plant type
	n
	8-hour TWA styrene concentration (ppm/µg/m3)
	MA + PGA
(mg/g creatinine)*

	
	
	Central tendency (95% UCL)
	Upper bound (95th percentile)
	Central tendency
	Upper bound

	Open molding
	36
	29.9/129,000
	61.5/266,000
	492
	906

	Open molding with Assigned Protection Factor a
	36
	4.3/19,000
	7.3/32,000
	156
	195

	Closed mold b
	31
	11.2/48,000
	18.0/78,000
	247
	336

	Source: ACMA (2018).
* Calculated in accordance with regression equation developed by ACGIH (2015).
a OSHA Assigned Protection Factor for half-mask organic vapor cartridge applied (10-fold).
b Includes averages from three pultrusion plants.






Table S15. Styrene air concentrations as reported in NIOSH Health Hazard Evaluations 2002–2017 (ppm).
	Process
	TWA personal styrene concentration (ppm)
	8-hour TWA area styrene concentration (ppm)
	Reference

	[bookmark: _Hlk526253953]Cultured marble production
	
	0.2 – 31
(n = 5)
	HETA #2001-0326-2999 (May 2006) (NIOSH, 2006)

	[bookmark: _Hlk526254040]Fiberglass-reinforced wind turbine blade manufacturing
	0.091 – 66
(n = 98)
	
	HHE Report No. 2013-0056-3256 (August 2016) (NIOSH, 2006, 2016)






[bookmark: _Toc535790504][bookmark: _Hlk531243894]Table S16. Styrene concentrations in personal air for adults, 1999 – 2007 (µg/m3).
	Date
	Location
	n
	Sampling time
	% Detect
	Styrene concentration (µg/m3)
	Source

	
	
	
	
	
	RL
	AM
	SD
	GM
	GSD
	5th
	10th
	25th
	50th
	75th
	90th
	95th
	99th
	Max
	

	1999
	Minneapolis-St. Paul, MN
	288
	
	85.4
	
	1.1
	
	
	
	
	0.1
	
	0.7
	
	2.0
	
	
	
	Sexton et al. (2004b)

	1999-2000
	Los Angeles CA, Elizabeth NJ, and Houston TX
	545
	
	69
	
	1.5
	4.3
	
	
	0.2
	
	
	0.6
	
	
	5.5
	21.4
	
	Weisel et al. (2005)

	2000-2001
	South Baltimore, MD
	31
	24-72 hours
	
	0.45
	3.8
	9.2
	
	
	
	0.2
	0.3
	1.3
	4.2
	6.8
	
	
	51.3
	Buckley et al. (2005)

	2000-2001
	Hampden, MD
	20
	24-72 hours
	
	0.45
	2.0
	1.8
	
	
	
	0.2
	0.5
	1.3
	3.3
	4.7
	
	
	6.4
	Buckley et al. (2005)

	2004-2005
	Boston, MA
	55
	
	90
	
	2.4
	12.0
	
	
	
	
	
	0.6
	
	
	6.0
	
	
	Dodson et al. (2008)

	2004-2006
	Waterfront South (Camden, NJ)
	200
	
	54.5
	
	0.3
	0.3
	
	
	0.1
	
	
	0.1
	
	
	0.8
	1.3
	
	Lioy et al. (2011)

	
	Copewood-Davis (Camden, NJ)
	165
	
	69.1
	
	0.4
	0.7
	
	
	0.1
	
	
	0.2
	
	
	1.0
	3.9
	
	Lioy et al. (2011)

	2005
	UK (urban)
	191
	5 consecutive 24-hour
	
	
	1.8
	6.6
	0.6
	2.6
	
	
	0.4
	0.6
	0.9
	
	
	
	61.3
	Harrison et al. (2009)

	
	UK (suburban)
	209
	5 consecutive 24-hour
	
	
	1.1
	3.0
	0.7
	2.2
	
	
	0.4
	0.6
	1.0
	
	
	
	41.7
	

	
	UK (rural)
	100
	5 consecutive 24-hour
	
	
	1.0
	1.7
	0.6
	2.4
	
	
	0.3
	0.5
	0.9
	
	
	
	10.8
	

	2005-2006
	Windsor, ON (summer)
	207
	5 consecutive 24-hour
	100
	
	1.9
	
	1.4
	
	0.4
	
	0.9
	1.5
	2.3
	3.6
	4.1
	
	25.4
	Health Canada (2010b)

	
	(winter)
	225
	5 consecutive 24-hour
	100
	
	0.6
	
	0.4
	
	0.2
	
	0.3
	0.4
	0.6
	1.0
	1.2
	
	8.4
	

	2005-2007
	Detroit, MI
	1007
	5 consecutive 24-hour
	
	
	1.9
	1.6
	
	
	
	
	0.8
	1.3
	2.1
	
	
	
	9.6
	Williams et al. (2009)

	 Weighted mean statistics: 
	3,243
	
	
	
	1.4
	
	0.8
	
	0.2
	0.1
	0.7
	0.8
	1.7
	2.4
	3.4
	13.8
	
	 

	RL = reporting limit, AM = arithmetic mean, SD = standard deviation, GM = geometric mean; GSD = geometric standard deviation





[bookmark: _Toc535790505][bookmark: _Hlk531243909]Table S17. Styrene concentrations in personal air for children, 1999 – 2001 (µg/m3).
	Date
	Location
	n
	Sampling time
	% Detect
	Styrene concentration (µg/m3)
	Source

	
	
	
	
	
	RL
	AM
	SD
	5th
	10th
	25th
	50th
	75th
	90th
	95th
	99th
	Max
	

	1999
	New York, NY (winter)
	35
	2 days
	97
	0.46
	0.9
	0.4
	
	
	0.6
	0.8
	1.1
	
	
	
	2.0
	Kinney et al. (2005)

	
	(summer)
	31
	2 days
	93
	0.46
	1.4
	1.6
	
	
	0.5
	0.9
	1.4
	
	
	
	6.2
	

	2000
	Los Angeles, CA (fall)
	33
	2 days
	
	0.41
	1.0
	0.5
	
	
	
	0.9
	
	
	
	
	2.4
	Kinney et al. (2008)

	
	(winter)
	38
	2 days
	
	0.41
	1.5
	0.8
	
	
	
	1.3
	
	
	
	
	3.7
	

	2000
	Minneapolis-St. Paul, MN (winter)
	93
	2 days
	93.5
	
	
	
	
	0.2
	
	0.5
	
	1.2
	
	
	
	Adgate et al. (2004b)

	
	(spring)
	88
	2 days
	85.2
	
	
	
	
	0.1
	
	0.5
	
	1.2
	
	
	
	

	1999-2000
	Los Angeles CA, Elizabeth NJ, and Houston TX
	209
	 
	83.3
	
	1.7
	4.4
	0.2
	
	
	0.7
	
	
	6.9
	30.6
	
	Weisel et al. (2005)

	2000-2001
	Baltimore communities
	7
	24-72 hours
	
	0.45
	1.9
	2.6
	
	
	
	0.9
	
	
	
	
	7.2
	Buckley et al. (2005)

	 Weighted mean statistics: 
	534
	
	
	
	1.5
	
	0.2
	0.2
	0.6
	0.7
	1.3
	1.2
	6.9
	30.6
	
	

	RL = reporting limit, AM = arithmetic mean, SD = standard deviation



 



[bookmark: _Toc535790507][bookmark: _Hlk531243943]			Table S18. Styrene concentrations in 2003 FDA Market Basket survey (µg/kg).
	Food Name
	Styrene concentration (µg/kg)
	Trace

	Fish sticks or patty, frozen, oven-cooked
	11
	 

	Peanut butter, smooth/creamy
	32
	 

	Bread, white, enriched
	19
	 

	Muffin, blueberry
	29
	 

	Strawberries, raw/frozen
	2100
	 

	Strawberries, raw/frozen
	2060
	 

	Strawberries, raw/frozen
	1980
	 

	Quarter-pound hamburger on bun, fast-food
	10
	 

	Cake, chocolate with icing
	18
	 

	Sweet roll/Danish pastry
	93
	 

	Chocolate chip cookies
	106
	 

	Sandwich cookies with creme filling
	43
	 

	Candy bar, milk chocolate, plain
	11
	 

	Carbonated beverage, cola, regular
	14
	 

	Chicken nuggets, fast-food
	17
	 

	Crackers, graham
	13
	 

	Crackers, butter-type
	13
	 

	Pizza, cheese and pepperoni, regular crust, from pizza carry-out
	20
	 

	Doughnut, cake-type, any flavor, from donut store
	60
	 

	Brownie
	13
	 

	Sugar cookies
	82
	 

	Chicken breast, fried, fast-food (with skin)
	15
	 

	Sunflower seeds (shelled), roasted, salted
	17
	 

	Olive oil
	115
	 

	Pork bacon, oven-cooked
	10
	 

	Salami, luncheon-meat type (not hard)
	11
	 

	Fish sticks or patty, frozen, oven-cooked
	16
	 

	Peanut butter, smooth/creamy
	30
	 

	Bread, white, enriched
	18
	 

	Muffin, blueberry
	21
	 

	Avocado, raw
	92
	 

	Butter, regular (not lowfat), salted
	21
	 

	Sweet roll/Danish pastry
	34
	 

	Chocolate chip cookies
	24
	 

	Sandwich cookies with creme filling
	29
	 

	Pie, apple, fresh/frozen
	14
	 

	Candy bar, milk chocolate, plain
	20
	 

	Chicken nuggets, fast-food
	10
	 

	Crackers, graham
	13
	 

	French fries, fast-food
	15
	 

	Pizza, cheese and pepperoni, regular crust, from pizza carry-out
	12
	 

	Doughnut, cake-type, any flavor, from donut store
	29
	 

	Brownie
	11
	 

	Sunflower seeds (shelled), roasted, salted
	20
	 

	Breakfast tart/toaster pastry
	24
	 

	Candy bar, chocolate, nougat, and nuts
	27
	 

	Pork bacon, oven-cooked
	14
	 

	Fish sticks or patty, frozen, oven-cooked
	13
	 

	Eggs, scrambled with oil
	12
	 

	Peanut butter, smooth/creamy
	22
	 

	Bread, white, enriched
	11
	 

	Muffin, blueberry
	34
	 

	Butter, regular (not lowfat), salted
	29
	 

	Sweet roll/Danish pastry
	57
	 

	Chocolate chip cookies
	12
	 

	Sandwich cookies with creme filling
	99
	 

	Pie, apple, fresh/frozen
	19
	 

	Candy bar, milk chocolate, plain
	10
	 

	Chicken nuggets, fast-food
	35
	 

	French fries, fast-food
	17
	 

	Taco/tostada with beef and cheese, from Mexican carry-out
	10
	 

	Pizza, cheese and pepperoni, regular crust, from pizza carry-out
	22
	 

	Sugar cookies
	60
	 

	Chicken leg, fried, fast-food (with skin)
	10
	 

	Catfish, pan-cooked with oil
	13
	 

	Sunflower seeds (shelled), roasted, salted
	14
	 

	Olive oil
	37
	 

	Bologna (beef/pork)
	75
	 

	Fish sticks or patty, frozen, oven-cooked
	20
	 

	Peanut butter, smooth/creamy
	16
	 

	Strawberries, raw/frozen
	51
	 

	Quarter-pound hamburger on bun, fast-food
	10
	 

	Meatloaf, beef, homemade
	12
	 

	Butter, regular (not lowfat), salted
	29
	 

	Sweet roll/Danish pastry
	56
	 

	Chocolate chip cookies
	22
	 

	Sandwich cookies with creme filling
	72
	 

	Pie, apple, fresh/frozen
	27
	 

	Chicken nuggets, fast-food
	11
	 

	Crackers, graham
	16
	 

	French fries, fast-food
	14
	 

	Doughnut, cake-type, any flavor, from donut store
	29
	 

	Sugar cookies
	39
	 

	Chicken leg, fried, fast-food (with skin)
	12
	 

	Sunflower seeds (shelled), roasted, salted
	49
	 

	Orange juice, bottled/carton
	13
	 

	Chicken filet (broiled) sandwich on bun, fast-food
	13
	 

	Candy bar, chocolate, nougat, and nuts
	14
	 

	Popcorn, microwave, butter-flavored
	33
	 

	Olive oil
	30
	 

	Pork bacon, oven-cooked
	8
	T

	Eggs, scrambled with oil
	6
	T

	Fruit-flavored cereal, presweetened
	3
	T

	Raisins
	7
	T

	Meatloaf, beef, homemade
	6
	T

	Pie, apple, fresh/frozen
	8
	T

	BF, Infant formula, milk-based, low iron, RTF
	2
	T

	BF, beef and broth/gravy
	2
	T

	French fries, fast-food
	9
	T

	Taco/tostada with beef and cheese, from Mexican carry-out
	5
	T

	Popsicle, fruit-flavored
	2
	T

	Macaroni salad, from grocery/deli
	7
	T

	Coleslaw, mayonnaise-type, from grocery/deli
	8
	T

	Chicken filet (broiled) sandwich on bun, fast-food
	2
	T

	Beef, ground, regular, pan-cooked
	3
	T

	Frankfurter (beef/pork), boiled
	9
	T

	Eggs, scrambled with oil
	9
	T

	Corn/tortilla chips
	5
	T

	Fruit-flavored cereal, presweetened
	3
	T

	Raisins
	3
	T

	Tomato, raw
	3
	T

	Potato chips
	6
	T

	Quarter-pound hamburger on bun, fast-food
	7
	T

	Meatloaf, beef, homemade
	5
	T

	Margarine, regular (not lowfat), salted
	6
	T

	Cake, chocolate with icing
	8
	T

	Carbonated beverage, cola, regular
	2
	T

	Crackers, butter-type
	5
	T

	Quarter-pound cheeseburger on bun, fast-food
	8
	T

	Taco/tostada with beef and cheese, from Mexican carry-out
	6
	T

	Ice cream, regular (not lowfat), vanilla
	3
	T

	Sugar cookies
	7
	T

	Carbonated beverage, fruit-flavored, regular
	3
	T

	Chicken breast, fried, fast-food (with skin)
	6
	T

	Chicken leg, fried, fast-food (with skin)
	5
	T

	Macaroni salad, from grocery/deli
	6
	T

	Fruit juice blend (100% juice), canned/bottled
	2
	T

	Cranberry juice cocktail, canned/bottled
	2
	T

	Potato salad, mayonnaise-type, from grocery/deli
	6
	T

	Coleslaw, mayonnaise-type, from grocery/deli
	4
	T

	Burrito with beef, beans and cheese, from Mexican carry-out
	5
	T

	Chicken filet (broiled) sandwich on bun, fast-food
	6
	T

	Popcorn, microwave, butter-flavored
	6
	T

	Salad dressing, creamy/buttermilk type, low-calorie
	8
	T

	Olive oil
	4
	T

	Vegetable oil
	2
	T

	Beef, ground, regular, pan-cooked
	8
	T

	Beef roast, chuck, oven-roasted
	5
	T

	Frankfurter (beef/pork), boiled
	3
	T

	Salami, luncheon-meat type (not hard)
	4
	T

	Corn/tortilla chips
	2
	T

	Strawberries, raw/frozen
	5
	T

	Raisins
	4
	T

	Avocado, raw
	2
	T

	Potato chips
	2
	T

	Quarter-pound hamburger on bun, fast-food
	9
	T

	Meatloaf, beef, homemade
	8
	T

	Margarine, regular (not lowfat), salted
	6
	T

	Cake, chocolate with icing
	7
	T

	Crackers, graham
	4
	T

	Crackers, butter-type
	7
	T

	Quarter-pound cheeseburger on bun, fast-food
	6
	T

	Popsicle, fruit-flavored
	4
	T

	Doughnut, cake-type, any flavor, from donut store
	9
	T

	Brownie
	6
	T

	Chicken breast, fried, fast-food (with skin)
	3
	T

	Breakfast tart/toaster pastry
	2
	T

	Coleslaw, mayonnaise-type, from grocery/deli
	3
	T

	Burrito with beef, beans and cheese, from Mexican carry-out
	2
	T

	Chicken filet (broiled) sandwich on bun, fast-food
	2
	T

	Candy bar, chocolate, nougat, and nuts
	2
	T

	Popcorn, microwave, butter-flavored
	9
	T

	Beef, ground, regular, pan-cooked
	8
	T

	Pork bacon, oven-cooked
	8
	T

	Eggs, scrambled with oil
	4
	T

	Muffin, blueberry
	5
	T

	Corn/tortilla chips
	6
	T

	Raisins
	5
	T

	Potato chips
	3
	T

	Margarine, regular (not lowfat), salted
	2
	T

	Cake, chocolate with icing
	9
	T

	Candy bar, milk chocolate, plain
	8
	T

	Carbonated beverage, cola, regular
	2
	T

	Cheese, Swiss, natural
	2
	T

	Crackers, butter-type
	3
	T

	Quarter-pound cheeseburger on bun, fast-food
	9
	T

	Taco/tostada with beef and cheese, from Mexican carry-out
	6
	T

	Pizza, cheese and pepperoni, regular crust, from pizza carry-out
	8
	T

	Brownie
	5
	T

	Chicken breast, fried, fast-food (with skin)
	7
	T

	Catfish, pan-cooked with oil
	5
	T

	Breakfast tart/toaster pastry
	3
	T

	Macaroni salad, from grocery/deli
	5
	T

	Cranberry juice cocktail, canned/bottled
	2
	T

	Burrito with beef, beans and cheese, from Mexican carry-out
	5
	T

	Vegetable oil
	3
	T

	T = present in trace quantities


[bookmark: _Toc535790508][bookmark: _Hlk531243986]	      		Table S19. Summary of mean styrene concentrations in Canadian Total Diet Study composite food 				samples µg/kg).
	Food
	Styrene concentration (µg/kg)

	Baby food
	

	Meat, poultry or eggs
	< 1.8

	Formulae, soya base
	< 0.43

	Vegetables, peas
	< 0.11

	Cereals, mixed
	0.92

	Formulae, milk base
	0.92

	Desserts
	0.54

	Dinners, meat or poultry + vegetable
	0.48

	Dinners, cereal + vegetable + meat
	0.46

	Fruit, apple or peach
	0.12

	Beverage
	

	Soy beverage, fortified
	< 0.30

	Tap water, kitchen
	< 0.073

	Tea
	< 0.039

	Tap water, sample area
	< 0.030

	Water, natural spring
	< 0.028

	Alcoholic drinks, beer
	4

	Alcoholic drinks, wine
	0.23

	Soft drinks, canned
	0.23

	Citrus juice, canned
	0.19

	Fruit drinks (cocktails)
	0.17

	Coffee
	0.15

	Apple juice, canned
	0.12

	Citrus juice, frozen
	0.12

	Grape juice, bottled
	0.1

	Water, natural mineral
	0.07

	Cereal
	

	Pasta, plain
	< 0.37

	Pie, apple
	63

	Cookies
	60

	Danish, donuts and croissants
	42

	Muffins
	41

	Buns and rolls
	39

	Bread, white
	34

	Pie, other
	34

	Bread, whole wheat
	30

	Bread, rye
	21

	Flour, white (wheat)
	17

	Crackers
	16

	Breads, other
	11

	Cake
	9.8

	Pancakes and waffles
	5.9

	Cereals, rice and bran
	2.1

	Pasta, mixed dishes
	1

	Cereal, corn
	0.61

	Cereals, oatmeal
	0.35

	Cereal, cooked wheat
	0.33

	Rice
	0.1

	Dairy
	

	Evaporated milk, canned
	< 0.73

	Yogurt
	19

	Butter
	18

	Chocolate milk, 1%
	6.8

	Butter milk, 1%
	6.1

	Cheese
	4.6

	Cream
	1.8

	Ice cream
	1.7

	Cheese, processed
	1.7

	Milk, 2%
	1.1

	Milk, whole
	0.73

	Milk, 1%
	0.63

	Cheese, cottage
	0.4

	Milk, skim
	0.33

	Fast food
	

	Fried rice (Chicken and veg)
	49

	Pizza
	33

	French fries
	24

	Beef chow mien, carry-out
	21

	Prepared Breakfast sandwiches
	19

	Chicken nuggets
	15

	Chicken burger
	9.8

	Hamburger
	7

	Fast food sandwiches
	6

	Hot dogs
	5.8

	Popcorn, microwave
	4.4

	Frozen entrees
	1

	Fat and oil
	

	Cooking fats and salad oils
	< 8.7

	Margarine
	< 6.8

	Salad dressing
	< 5.7

	Mayonnaise
	4.1

	Fish
	

	Fish, canned
	2.3

	Fish, fresh water
	2

	Shellfish
	0.92

	Fish, marine
	0.6

	Fruit
	

	Raisins
	< 0.79

	Grapes
	< 0.090

	Citrus fruit, raw
	< 0.080

	Raspberries
	15

	Blueberries
	2.2

	Pears
	1.5

	Apricot
	1.3

	Apples, raw
	1

	Melons
	0.43

	Peaches
	0.41

	Bananas
	0.29

	Strawberries
	0.23

	Kiwi fruit
	0.18

	Pineapple, canned
	0.12

	Plums and prunes
	0.1

	Applesauce, canned
	0.086

	Cherries
	0.07

	Meat
	

	Lamb
	< 1.0

	Beef, ground
	6.7

	Wieners and sausages
	6

	Pork, fresh
	3.9

	Luncheon meats, cold cuts
	3.8

	Pork, cured
	3.4

	Beef, steak
	2.7

	Veal, cutlets
	1.5

	Luncheon meats, canned
	1.5

	Organ meats
	0.94

	Beef, roast
	0.92

	Soup
	

	Soups, dehydrated
	< 0.081

	Soups, creamed, canned
	0.23

	Soups, meat, canned
	0.16

	Soups, broth, canned
	0.07

	Vegetable
	

	Potatoes, chips
	< 4.7

	Corn chips
	< 3.4

	Peas
	< 0.30

	Cabbage
	< 0.21

	Broccoli
	< 0.15

	Rutabagas
	< 0.14

	Cauliflowers
	< 0.13

	Tomatoes and tomato sauce, canned
	< 0.12

	Potatoes, peeled and boiled
	< 0.10

	Onions
	< 0.070

	Baked beans, canned
	3.6

	Peppers
	2.1

	Corn
	1.6

	Carrots
	1.4

	Beans, string
	1.2

	Asparagus
	1.2

	Cucumbers
	0.87

	Tomatoes
	0.82

	Mushrooms
	0.41

	Lettuce
	0.37

	Spinach
	0.34

	Celery
	0.3

	Potatoes, baked with skins
	0.23

	Brussel sprouts
	0.22

	Beets
	0.16

	Vegetable juice, canned
	0.06

	Others
	

	Baking powder
	< 0.18

	Sugar, white
	< 0.14

	Syrup
	< 0.062

	Salt
	< 0.020

	Herbs and spices
	4934

	Nuts
	595

	Yeast
	21

	Peanut butter
	19

	Chocolate bars
	12

	Puddings
	12

	Chewing gum
	12

	Seeds, shelled
	11

	Condiments
	4.1

	Vanilla extract
	1.2

	Candy
	0.86

	Honey, bottled
	0.59

	Jams
	0.32

	Gelatine dessert
	0.077

	Soya sauce
	0.061

	Poultry
	

	Eggs
	< 1.4

	Poultry, chicken and turkey
	< 0.54

	Poultry, liver pate
	15

	Source: Cao et al. (2018).



[bookmark: _Toc535790509][bookmark: _Hlk531244001]

			Table S20. Comparison of reported styrene concentrations in similar foods in three 	recent studies 				(µg/kg).
	Food
	Styrene concentration (µg/kg)

	
	Genualdi et al. (2014)
	Cao et al. (2016)
	Cao et al. (2018)

	Yoghurt
	3.71
	0.75
	19

	Raw chicken
	2.58
	2
	<0.54

	Bakery croissants
	44.2
	56
	42

	Sandwich cookies
	163
	70
	60

	Chocolate candies
	38.8
	28
	12

	Noodle soup
	4.33
	
	

	Raw ground beef
	5.6
	4.8
	6.7

	Chewing gum
	10.5 - 21.9
	< 0.51
	12






[bookmark: _Toc535790510][bookmark: _Hlk531244021]			Table S21. Concentrations of styrene in food contact materials purchased in 	the Washington, D.C. area 				(mg/kg).
	Styrenic plastic product
	Styrene concentration (mg/kg)

	Extruded polystyrene foam
	

	Ground beef tray – black foam
	221.8

	Chicken tray – foam
	349.5

	Take-out container - white foam
	347.3

	Expandable polystyrene
	

	Styrofoam cup
	33.73

	Noodle container – white foam
	47.8

	High-impact polystyrene
	

	Black coffee lid
	310.4

	White coffee lid (MI)
	299.7

	White coffee lid (NY)
	309.5

	White coffee lid (MD)
	270.7

	Red disposable cup
	361.8

	Blue disposable cup
	74.89

	Orange disposable cup
	9.343

	Red disposable bowl
	518.4

	Side sauce container
	369.6

	Yoghurt container
	485.5

	Cookie tray
	269.3

	Chocolate candy tray
	425.5

	White utensil
	427.7

	Clamshell -- bakery container
	219.1

	Crystal utensil
	2,866

	Green reusable tumbler
	648.3

	Salad tongs
	735.9

	General-purpose polystyrene
	

	Crystal cup
	770.8

	Acrylonitrile-butadiene-styrene
	

	Water pitcher
	3,042

	Source: Genualdi et al. (2014).





[bookmark: _Toc535790511][bookmark: _Hlk533965461]		Table S22. Concentrations of styrene in products from seven U.S. resin companies (mg/kg).
	Styrenic plastic product
	Styrene concentration (mg/kg)

	Polystyrene foam
	

	Hinged take out containers
	345

	Meat/poultry trays
	371

	School lunch/food service trays
	385

	Single-service plates/bowls
	458

	Other
	718

	Expandable polystyrene
	

	Cups and containers
	71

	Other
	586

	High-impact polystyrene
	

	Cold drink cups
	396

	Lids
	409

	Plates
	207

	Other
	1,219

	General-purpose polystyrene
	

	Cookie trays
	153

	Cutlery
	446

	Deli hinged
	155

	Dome lids
	232

	Plates, bowls, platters
	230

	Other
	1,079

	Source: American Chemistry Council Plastics Foodservice Packaging Group FDA Task Force (2015).



[bookmark: _Ref522579945][bookmark: _Toc522579043][bookmark: _Toc523144580]



		Table S23. Nationally representative concentrations of styrene in blood, 2009 – 2010 (µg/L)
	 Population group
	50th percentile (95% conf. interval)
	75th percentile (95% conf. interval)
	90th percentile (95% conf. interval)
	95th percentile (95% conf. interval)

	Total population
	< LOD
	0.048           (0.032-0.080)
	0.096          (0.071-0.127)
	0.132          (0.106-0.183)

	Males
	0.031         (<LOD-0.042)
	0.053           (0.038-0.086)
	0.116           (0.092-0.127)
	0.152          (0.127-0.195)

	Females
	< LOD
	0.043         (<LOD-0.071)
	0.074             (0.052-0.106)
	0.110          (0.071-0.176)

	Age 12-19 years
	< LOD
	0.037          (<LOD-0.091)
	0.063          (0.031-0.149)
	0.081             (0.047-0.149)

	Age 20-59 years
	< LOD
	0.052          (0.035-0.086)
	0.111          (0.080-0.131)
	0.146           (0.116-0.195)

	Age 60+ years
	< LOD
	0.043          (<LOD-0.071)
	0.071          (0.043-0.168)
	0.103           (0.071-0.210)

	LOD (Limit of Detection)
Source: CDC (2019)






[bookmark: _Ref522580024][bookmark: _Toc522579045][bookmark: _Toc523144582]    			Table S24. Comparison of styrene concentrations in blood of smokers vs. non-smokers (µg/L)
	Study date
	Statistic
	Smoker
	Non-smoker
	Smoker:
Non-smoker

	NHANES
	
	
	
	

	2003 – 2004
	GMa
	0.068
	0.026
	2.6

	
	P95b
	0.18
	0.068
	2.6

	2005 – 2006
	GMc
	0.073
	0.027
	2.7

	2005 – 2008
	GMd
	0.092
	0.025
	3.7

	
	P95d
	0.233
	0.055
	4.2

	Other
	
	
	
	

	ATSDR health and exposure investigation (1993)
	AMe
	0.13
	0.044
	3.0

	
	P50e
	0.11
	0.029
	3.8

	GuLF STUDY (2011 – 2013)
	GMd
	0.098
	0.052
	1.9

	
	P95d
	1.1
	0.882
	1.2

	AM = arithmetic mean; GM = geometric mean; P50 = 50th percentile; P95 = 95th percentile
a Reported by Kirman et al. (2012)
b Reported by Aylward et al. (2013)
c Reported by Jain (2016)
d Reported by Doherty et al. (2017)
e Reported by Ashley et al. (1995)





[bookmark: _Ref522580040][bookmark: _Toc522579046][bookmark: _Toc523144583][bookmark: _Hlk505615016][bookmark: _GoBack]		Table S25. Nationally representative concentrations of styrene metabolites in urine (µg/g creatinine) (2013-2014)
	Age group (years)
	Urinary metabolite
	Sample size
	Statistic (95% confidence interval)

	
	
	
	Geometric mean
	50th percentile
	75th percentile
	90th percentile
	95th percentile

	6-11
	MA
	393
	158
 (147-171)
	161
(149-174)
	223
(199-246)
	289
(252-306)
	337
(294-389)

	
	PGA
	393
	231
(219-244)
	239
(221-256)
	310
(297-323)
	411
(377-436)
	467
(416-502)

	12-19
	MA
	384
	127
(115-139)
	125
(110-137)
	173
(147-199)
	225
(215-233)
	291
(225-323)

	
	PGA
	384
	168
(150-189)
	181
(167-193)
	239
(212-256)
	285
(261-336)
	368
(285-550)

	>20
	MA
	1,687
	175
(162-188)
	162
(150-178)
	247
(225-271)
	394
(366-433)
	564
(475-622)

	
	PGA
	1,687
	205
(191-220)
	207
(195-220)
	288
(272-310)
	413
(384-442)
	536
(482-602)

	Total
	MA
	2,464
	167
(155-179)
	158
(146-168)
	232
(215-251)
	363
(328-392)
	513
(440-608)

	
	PGA
	2,464
	202
(189-217)
	206
(195-219)
	285
(269-301)
	401
(377-426)
	518
(468-568)

	Data from CDC (2017)
MA = mandelic acid; PGA = phenylglyoxylic acid





Table S26. Median urinary MA and PGA concentrations among non-smoking vs. smoking participants in NHANES 2005 – 2006 and NHANES 2011 – 2012
	Age (years)
	Sample Size
	MA (µg/g) creatinine Median (25th, 75th percentile)
	PGA (µg/g) creatinine Median (25th, 75th percentile)
	Molar sum MA + PGA (µmol/g) creatinine Median (25th, 75th percentile)

	
	Non-smoker
	Smoker
	Non-smoker
	Smoker
	Non-smoker
	Smoker
	Non-smoker
	Smoker

	12–19
	1,002
	133
	102
(77.3, 137)
	165
(119, 266)
	155
(93.2, 208)
	240
(136, 338)
	1.69
(1.15, 2.20)
	2.78
(1.67, 3.73)

	20–39
	968
	306
	117
(88.1, 160)
	212
(137, 323)
	146
(102, 215)
	230
(141, 371)
	1.76
(1.30, 2.38)
	2.99
(2.04, 4.24)

	40–59
	756
	279
	129
(97.1, 168)
	272
(179, 472)
	165
(91.0, 231)
	286
(170, 436)
	1.94
(1.40, 2.52)
	3.69
(2.48, 5.64)

	≥60
	821
	149
	125
(86.8, 169)
	274
(199, 399)
	176
(99.2, 246)
	292
(174, 500)
	2.00
(1.38, 2.58)
	3.82
(2.71, 5.64)

	All
	3,823
	867
	121
(88.4, 161)
	246
(159, 382)
	164
(101, 231)
	258
(156, 416)
	1.89
(1.34, 2.49)
	3.40
(2.25, 5.11)

	MA = mandelic acid; PGA = phenylglyoxylic acid
Source: Capella et al. (2019)




Table S27. Geometric mean styrene urinary metabolite concentrations in various industrial sectors (mg/g creatinine)
	Industry sector
	Beginning of week – beginning of shift
	End of week – end of shift
	%  ACGIH BEI

	
	n
	MA
	PGA
	MA+
PGA
	n
	MA
	PGA
	MA+
PGA
	

	Fiberglass-reinforced plastics
	106
	8.1
	6.3
	17.8
	101
	42.7
	32.2
	83.1
	9.9%

	Thermoplastic polymers production
	10
	2.4
	0.9
	3.7
	10
	3.8
	0.8
	5.0
	0%

	Vehicle repair shops
	5
	2.5
	0.3
	3.0
	4
	1.1
	0.5
	1.8
	0%

	Cured-in-place pipe lining
	4
	1.4
	8.0
	12.5
	4
	1.2
	18.6
	20.6
	0%

	ACGIH = American Conference of Governmental Industrial Hygienists; BEI = Biological Exposure Index; MA = mandelic acid; PGA = phenylglyoxylic acid
Source: Persoons et al. (2018)






		Table S28. Estimated styrene intakes by Irish children (mg/kg bw-day).
	Statistic
	90th percentile migration values
	Maximum migration values

	Mean
	1.22E-04
	1.69E-04

	Standard deviation
	1.06E-04
	1.63E-04

	Minimum
	0.00E+00
	0.00E+00

	Maximum
	7.41E-04
	1.42E-03

	90th percentile
	2.56E-04
	3.55E-04

	95th percentile
	3.27E-04
	4.66E-04

	97.5th percentile
	3.91E-04
	5.72E-04

	99th percentile
	5.18E-04
	7.47E-04

	99.9th percentile
	6.53E-04
	8.58E-04

	Source: Duffy and Gibney (2007).
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Table S29. Percent contribution from different food groups to the total dietary exposures of styrene for different age groups.
	Age groups
	Dairy
	Meat
	Poultry
	Fish
	Soup
	Grain-based
	Vege-table
	Fruit
	Fat
	Nuts
	Bever-age
	Baby food
	Fast food
	Herbs and spices

	6–11 months
	46.3
	0
	0
	0
	0
	11.8
	0.44
	2.07
	0
	0
	0
	39.3
	0
	0

	1 year
	32.1
	3.75
	0
	0.60
	0.14
	40.0
	1.77
	9.53
	0.073
	2.9
	0
	1.79
	0.081
	7.31

	2–3 years
	32.9
	3.46
	0
	0.37
	0.15
	35.4
	1.58
	4.63
	0.10
	13.4
	0.076
	1.04
	0.11
	6.76

	4–8 years
	26.8
	4.13
	0
	0.36
	0.079
	39.4
	1.41
	3.61
	0.16
	14.5
	0.17
	0.0088
	0.13
	9.28

	9–13 years
	24.2
	4.01
	0
	0.34
	0.12
	38.3
	1.30
	3.49
	0.27
	19.7
	0.32
	0
	0.18
	7.71

	14–18 years
	21.8
	4.71
	0
	0.34
	0.10
	37.0
	1.45
	2.37
	0.41
	20.3
	2.18
	0
	0.14
	9.19

	19–30 years
	17.4
	3.88
	0
	0.38
	0.10
	29.2
	1.66
	2.53
	0.37
	26.5
	7.26
	0
	0.12
	10.6

	31–50 years
	14.5
	4.10
	0
	0.69
	0.11
	27.5
	1.87
	2.96
	0.35
	33.0
	6.01
	0
	0.11
	8.92

	51–70 years
	12.9
	3.72
	0
	0.89
	0.13
	26.6
	2.17
	3.56
	0.31
	36.2
	4.81
	0
	0.083
	8.58

	71+ years
	16.5
	3.88
	0
	1.04
	0.22
	33.3
	2.35
	4.14
	0.25
	35.6
	2.38
	0
	0.030
	0.29

	Source: Cao et al. (2018).
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[bookmark: _Toc535790524]Figure S1. Level I fugacity model for styrene.
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[bookmark: _Toc535790525]Figure S2. National Emissions Inventory (2014v1) Sources of styrene.
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[bookmark: _Toc535790526]Figure S3. National Emissions Inventory (2014v1) U.S. styrene emissions by state.
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[bookmark: _Toc535790527][bookmark: _Hlk491048053]Figure S4. Five-year average 10th, 50th, 75th, & 95th percentile ambient styrene concentrations in four states with the highest industrial styrene emissions and the rest of the U.S. (2012 – 2015).
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[bookmark: _Toc535790528]Figure S5. Relative microenvironmental contributions to total styrene exposure via personal air with and without ETS exposure (data from Harrison et al., 2009).
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[bookmark: _Toc505528589][bookmark: _Toc535790529][bookmark: _Hlk510106699]Figure S6. Distribution of 8-hour TWA styrene concentrations in eight U.S. plants using closed vs. open molding processes (with and without OSHA Assigned Protection Factor adjustment) (data from ACMA, 2018).
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