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Supplemental Fig. 1 Example of the range of temperature (°C) and salinity conditions (ppt) found in a SC tidal creek. The x-axis represents datasonde measurements in 15-minute intervals from June 2007 to June 2008 collected from Leadenwah Creek, SC, USA (N 32° 38' 51.00''; W 80° 13' 18.05'')


Supplemental Methods 1
Chemistry samples were acidified to a pH of 2, using 18% hydrochloric acid, and then transferred into solvent-rinsed separatory funnels to undergo liquid/liquid extraction. Samples were spiked with isotopically labeled internal standards and then solvent extracted three times with the following solvents: dichloromethane, 50:50 dichloromethane/hexane, and hexane. After extraction, samples were passed through GF/F paper containing anhydrous sodium sulfate and concentrated in a water bath (40 °C) under a stream of nitrogen (14 psi). Extracts were then processed through silica solid phase extraction cartridges and spiked with a recovery standard before instrumental analysis using gas chromatography mass spectrometry (GC/MS). Extracts were run on an Agilent 6890/5973 GC/MS with split/splitless injector containing a DB17ms column (60 m × 0.25 mm × 0.25 μm). The mass spectrometer was operated in selected ion monitoring (SIM) and electron impact ionization modes. A total of 50 PAHs (tPAH50) were analyzed, including both parent and alkylated PAHs (Supplemental Table 1). Analytes of interest had calibration curves with r2 values greater than or equal to 0.995. Continuing calibration verification standards were run every 10-15 samples to ensure validity of the instrument calibration. Data were analyzed using Agilent Technologies MSD Chemstation (version E.02.02.1431) software.


Supplemental Table 1 Parent and alkylated PAH analytes measured in tPAH50 
	tPAH50 analytes

	Parent PAH
	               Alkylated PAH

	naphthalene
	               C1-naphthalenes

	biphenyl
	               C2-naphthalenes

	Acenaphthene
	               C3-naphthalenes

	acenaphthylene
	               C4-naphthalenes

	fluorine
	               C1-fluorenes

	dibenzofuran
	               C2-fluorenes

	dibenzothiophene
	               C3-fluorenes

	phenanthrene
	               C1-dibenzothiophenes

	anthracene
	               C2-dibenzothiophenes

	fluoranthene
	               C3-dibenzothiophenes

	pyrene
	               C4-dibenzothiophenes

	benz(a)anthracene
	               C1-phenanthrenes/anthracenes

	benzo(b)naphtho(2,1-d)thiophene
	               C2-phenanthrenes/anthracenes

	chrysene+triphenylene
	               C3-phenanthrenes/anthracenes

	benzo(a)fluoranthene
	               C4-phenanthrenes/anthracenes

	benzo(b)fluoranthene
	               C1-fluoranthenes/pyrenes

	benzo(j)fluoranthene
	               C2-fluoranthenes/pyrenes

	benzo(k)fluoranthene
	               C3-fluoranthenes/pyrenes

	benzo(a)pyrene
	               C4-fluoranthenes/pyrenes

	benzo(e)pyrene
	               C1-chrysenes/benzanthracenes

	dibenzo(a,h)anthracene
	               C2-chrysenes/benzanthracenes

	indeno(1,2,3-c,d)pyrene
	               C3-chrysenes/benzanthracenes

	benzo(g,h,i)perylene
	               C4-chrysenes/benzanthracenes

	
	               C1-naphthobenzothiophenes

	
	               C2-naphthobenzothiophenes

	
	               C3-naphthobenzothiophenes

	
	               C4-naphthobenzothiophenes
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Supplemental Table 2 Mean 96-h LC10 values (95% confidence intervals) for larval (24-48 h old) estuarine organisms exposed to LSC HEWAF under each test condition. The data represent a summary of 60 individual 96-h experiments. Values calculated using measured tPAH50 values (µg/L), SAS Probit Analysis. ND = not determined (outside range of Probit analysis)

	 
	Mean
	20 ppt
25 °C
No-UV
	20 ppt
25 °C
UV
	10 ppt
25 °C
No-UV
	10 ppt
25 °C
UV
	30 ppt
25 °C
No-UV
	30 ppt
25 °C
UV
	20 ppt
32 °C
No-UV
	20 ppt
32 °C
UV
	10 ppt
32 °C
No-UV
	10 ppt
32 °C
UV

	Shrimp
	LC10 
	133.0
(100.0-155.3)
	20.8
(4.5-33.0)
	67.0
(50.0-94.0)
	24.0
(16.0-29.0)
	155.0
(10.0-214.0)
	63.0
(60.0-66.0)
	60.0
(41.0-87.5)
	13.5
(10.0-18.5)
	6.0
(4.0-12.0)
	ND

	Fish 
	LC10
	174.0
(ND-296.0)
	6.5
(1.0-15.8)
	ND
	18.5
(1.0-48.5)
	ND
	5.0
(ND)
	3.5
(ND-14.5)
	2.5
(ND-7.5)
	12.0
(ND-42.0)
	ND

	Snail
	LC10
	15.5
(11.0-20.8)
	11.0
(3.5-13.0)
	3.5 (1.0-6.5)
	1.0
(1.00-6.0)
	21.0
(20.0-21.0)
	5.0
(ND)
	10.0
(10.0-11.0)
	2.5
(2.5-ND)
	3.0
(ND)
	ND




Supplemental Table 3 Mean 96-h LC10 (95% confidence intervals) for larval (24-48 h old) estuarine organisms exposed to LSC thin oil sheens under each test condition. The data represent a summary of 56 individual 96-h experiments. Values calculated using measured tPAH50 values (µg/L), SAS Probit Analysis. ND = not determined (outside range of Probit analysis)

	 
	Mean
	20 ppt
25 °C
No-UV
	20 ppt
25 °C
UV
	10 ppt
25 °C
No-UV
	10 ppt
25 °C
UV
	30 ppt
25 °C
No-UV
	30 ppt
25 °C
UV
	20 ppt
32 °C
No-UV
	20 ppt
32 °C
UV
	10 ppt
32 °C
No-UV
	10 ppt
32 °C
UV

	Shrimp
	LC10
	6.7
(1.7-10.0
	2.8
(2.5-4.0)
	3.0
(2.0-4.0)
	1.0
(ND)
	6.0
(ND-9.0)
	1.0
(ND)
	5.0
(0.3-7.0)
	3.0
(ND)
	ND
	ND

	Fish 
	LC10
	3.7
(0.1-4.0)
	3.0
(0.1-4.0)
	11.5
(7.0-14.0)
	0.5
(ND-1.0)
	4.0
(ND-8.0)
	1.0
(ND)
	1.0
(0.1-2.0)
	ND
	5.0
(ND-7.0)
	ND

	Snail
	LC10
	1.5
(1.0-3.0)
	ND
	ND
	ND 
	ND
	ND
	ND
	ND
	ND
	ND




Supplemental Table 4 Larval mud snails mean percent mortality (standard deviation) in the full factorial HEWAF exposures
	
	HEWAF (%)
	
	
	

	 Test conditions
	0 %
	0.25 %
	1 %
	4 %

	25 °C, 20 ppt, No-UV
	0.00 (0.00)
	30.00 (10.00)
	61.67 (5.77)
	100.00 (0.00)

	25 °C, 20 ppt, UV
	1.67 (2.89)  
	56.67 (11.55)
	93.33 (5.77)
	100.00 (0.00)

	32 °C, 20 ppt, No-UV
	1.67 (2.89)
	50.00 (5.00)
	100.00 (0.00)
	100.00 (0.00)

	32 °C, 20 ppt, UV
	6.67 (2.89)
	95.00 (5.00)
	100.00 (0.00)
	100.00 (0.00)

	25 °C, 10 ppt, No-UV
	10.00 (0.00)
	56.67 (5.77)
	78.33 (2.89)
	100.00 (0.00)

	25 °C, 10 ppt, UV
	10.00 (5.00)
	85.00 (5.00)
	96.67 (5.77)
	100.00 (0.00)

	32 °C, 10 ppt, No-UV
	6.67 (7.64)
	95.00 (5.00)
	100.00 (0.00)
	100.00 (0.00)

	32 °C 10 ppt UV
	10.00 (10.00)
	100.00 (0.00)
	100.00 (0.00)
	100.00 (0.00)








Supplemental Table 5 Larval grass shrimp mean percent mortality (standard deviation) in the full factorial HEWAF exposures
	
	HEWAF (%)
	
	
	

	 Test conditions
	0 %
	0.25 %
	1 %
	4 %

	25 °C, 20 ppt, No-UV
	0.00 (0.00)
	0.00 (0.00)
	3.33 (5.77)
	16.67 (5.77)

	25 °C, 20 ppt, UV
	0.00 (0.00)
	20.00 (10.00)
	96.67 (5.77)
	100.00 (0.00)

	32 °C, 20 ppt, No-UV
	3.33 (5.77)
	0.00 (0.00)
	13.33 (11.55)
	86.67 ((5.77))

	32 °C, 20 ppt, UV
	3.33 (5.77)
	71.50 (5.70)
	100.00 (0.00)
	90.00 (0.00)

	25 °C, 10 ppt, No-UV
	0.00 (0.00)
	0.00 (0.00)
	3.33 (5.77)
	100.00 (0.00)

	25 °C, 10 ppt, UV
	6.67 (5.77)
	30.00 (26.46)
	100.00 (0.00)
	100.00 (0.00)

	32 °C, 10 ppt, No-UV
	10.00 (10.00)
	53.33 (11.55)
	93.33 (5.77)
	100.00 (0.00)

	32 °C 10 ppt UV
	10.00 (10.00)
	93.33 (11.55)
	100.00 (0.00)
	100.00 (0.00)








Supplemental Table 6 Larval sheepshead minnows mean percent mortality (standard deviation) in the full factorial HEWAF exposures
	
	HEWAF (%)
	
	
	

	 Test conditions
	0 %
	0.25 %
	1 %
	4 %

	25 °C, 20 ppt, No-UV
	0.00 (0.00)
	14.80 (12.82)
	26.83 (5.77)
	18.50 (16.96)

	25 °C, 20 ppt, UV
	0.00 (0.00)
	18.50 (12.82)
	62.97 (17.01)
	100.00 (0.00)

	32 °C, 20 ppt, No-UV
	0.00 (0.00)
	44.43 (11.15)
	74.10 (6.41)
	81.50 (16.96)

	32 °C, 20 ppt, UV
	3.70 (6.41)
	70.40 (6.41)
	92.60 (6.41)
	100.00 (0.00)

	25 °C, 10 ppt, No-UV
	0.00 (0.00)
	0.00 (0.00)
	0.00 (0.00)
	14.80 (25.63)

	25 °C, 10 ppt, UV
	3.70 (6.41)
	11.10 (19.23)
	48.13 (17.01)
	96.30 (6.41)

	32 °C, 10 ppt, No-UV
	3.70 (6.41)
	14.8 (6.41)
	29.60 (6.41)
	62.93 (32.10)

	32 °C 10 ppt UV
	0.00 (0.00)
	55.57 (11.51)
	70.40 (6.41)
	100.00 (0.00)








Supplemental Table 7 Larval mud snails mean percent mortality (standard deviation) in the full factorial oil sheen exposures
	
	Oil sheen thickness
	
	
	

	 Test conditions
	0 µm
	0.25 µm
	1 µm
	4 µm

	25 °C, 20 ppt, No-UV
	3.33 (2.89)
	33.33 (7.64)
	70.00 (0.00)
	100.00 (0.00)

	25 °C, 20 ppt, UV
	0.00 (0.00)
	51.67 (2.89)
	88.33 (12.58)
	100.00 (0.00)

	32 °C, 20 ppt, No-UV
	5.00 (0.00)
	56.67 (7.64)
	96.67 (5.77)
	100.00 (0.00)

	32 °C, 20 ppt, UV
	0.00 (0.00)
	80.00 (5.00)
	100.00 (0.00)
	100.00 (0.00)

	25 °C, 10 ppt, No-UV
	11.67 (5.77)
	66.67 (2.89)
	95.00 (8.66)
	100.00 (0.00)

	25 °C, 10 ppt, UV
	8.33 (7.64)
	76.67 (7.64)
	96.67 (2.89)
	100.00 (0.00)

	32 °C, 10 ppt, No-UV
	11.67 (10.41)
	93.33 (7.64)
	100.00 (0.00)
	100.00 (0.00)

	32 °C 10 ppt UV
	11.67 (5.77)
	100.00 (0.00)
	100.00 (0.00)
	100.00 (0.00)







Supplemental Table 8 Larval grass shrimp mean percent mortality (standard deviation) in the full factorial oil sheen exposures
	
	Oil sheen thickness
	
	
	

	 Test conditions
	0 µm
	0.25 µm
	1 µm
	4 µm

	25 °C, 20 ppt, No-UV
	0.00 (0.00)
	6.67 (11.55)
	3.33 (5.77)
	44.47 (29.42)

	25 °C, 20 ppt, UV
	0.00 (0.00)
	33.33 (15.28)
	63.33 (32.15)
	100.00 (0.00)

	32 °C, 20 ppt, No-UV
	0.00 (0.00)
	6.67 (5.77)
	6.67 (5.77)
	96.30 (6.41)

	32 °C, 20 ppt, UV
	0.00 (0.00)
	100.00 (0.00)
	100.00 (0.00)
	100.00 (0.00)

	25 °C, 10 ppt, No-UV
	0.00 (0.00)
	13.33 (11.55)
	40.00 (10.00)
	100.00 (0.00)

	25 °C, 10 ppt, UV
	0.00 (0.00)
	80.00 (17.32)
	100.00 (0.00)
	100.00 (0.00)

	32 °C, 10 ppt, No-UV
	0.00 (0.00)
	10.00 (10.00)
	66.67 (5.77)
	100.00 (0.00)

	32 °C 10 ppt UV
	0.00 (0.00)
	96.67 (5.77)
	100.00 (0.00)
	100.00 (0.00)








Supplemental Table 9 Larval sheepshead minnows mean percent mortality (standard deviation) in the full factorial oil sheen exposures
	
	Oil sheen thickness
	
	
	

	 Test conditions
	0 µm
	0.25 µm
	1 µm
	4 µm

	25 °C, 20 ppt, No-UV
	0.00 (0.00)
	20.00 (10.00)
	36.67 (5.77)
	36.67(15.28)

	25 °C, 20 ppt, UV
	0.00 (0.00)
	70.00 (10.00)
	100.00 (0.00)
	100.00 (0.00)

	32 °C, 20 ppt, No-UV
	0.00 (0.00)
	40.00 (10.00)
	66.67 (20.82)
	86. 67 (11.55)

	32 °C, 20 ppt, UV
	0.00 (0.00)
	80.00 (20.00)
	100.00 (0.00)
	100.00 (0.00)

	25 °C, 10 ppt, No-UV
	0.00 (0.00)
	0.00 (0.00)
	0.00 (0.00)
	36. 67 (5.77)

	25 °C, 10 ppt, UV
	0.00 (0.00)
	33.33 (5.77)
	90.00 (0.00)
	100.00 (0.00)

	32 °C, 10 ppt, No-UV
	0.00 (0.00)
	10.00 (10.00)
	13.33 (11.55)
	53.33 (15.28)

	32 °C 10 ppt UV
	0.00 (0.00)
	66. 67 (5.77)
	80.00 (10.00)
	100.00 (0.00)
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