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Tables 23	

 24	

Table S1:   Summary of recent literature studies (2012 – present) where chemical activity 25	

gradients between media were characterized using passive sampling measurements. 26	

  27	
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Passive 
Sampler 

Environmental 
Gradient Investigated 

Location and 
Date 

Contaminants References 

LDPE Surface waters – 
overlying atmosphere 

Newark Bay 
(New Jersey, 
USA) 2008 - 
2009 

Dioxins/furans S1 

PDMS Water column – sediment 
interstitial water - biota 

Stockholm 
Archipelago 
2009-2010 

PCBs S2 

LDPE Water column (surface 
and bottom) – sediment 
interstitial water 

Narragansett 
Bay (Rhode 
Island, USA) 
2009 

PBDEs S3 

LDPE Water column – sediment 
interstitial water 

Hailing Bay 
(South China) 
2012 

DDTs S4 

LDPE Surface waters – 
overlying atmosphere 

Tropical 
Atlantic Ocean 
2009 

PBDEs S5 

LDPE, POM, 
PDMS 

Water column – sediment 
interstitial water 

Pacific Coast 
(California, 
USA) 2011 

PCBs and DDTs S6 

PDMS Sediment interstitial 
water – biota 

Lake Ången 
(Sweden) 2012 

PCBs and HCBs S7,S8 

LDPE Water column – sediment 
interstitial water - biota 

Passaic River 
(New Jersey, 
USA) 2011 - 
2012 

PCBs, PAHs and 
dioxins/furans 

S9 

LDPE Surface waters – 
overlying atmosphere 

Lower Great 
Lakes 2011 

Organochlorine 
pesticides 

S10 

LDPE Surface waters – 
overlying atmosphere 

Lake Erie and 
Lake Ontario 
2011 

PCBs S11 

Polyurethane/
Silicone 
rubber 

Surface waters – 
overlying atmosphere 

Aegean Sea, 
2012 

PAHs, PCBs, 
PBDEs and 
organochlorine 
pesticides 

S12 

PDMS Water column – sediment 
interstitial water 

Baltic Sea 2008 PAHs S13 

LDPE and 
PDMS 

Water column – sediment 
interstitial water - biota 

Lake 
Kernaalanjarvi 
(Southern 
Finland) 2010 

PCBs S14 

LDPE Surface waters – 
overlying atmosphere 

Lake Superior  
2011 

PAHs and 
PBDEs 

S15 

LDPE Surface waters – 
overlying atmosphere 

Gulf of Mexico 
2010-2011 

PAHs and 
oxygenated 
PAHs 

S16 

LDPE Surface waters – 
overlying atmosphere 

South and 
southeast Brazil 

Organochlorine 
pesticides 

S17 
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 32	

Supporting Information Chemical Activity Calculations in Toxicity Tests 33	

 34	

Ding et al. [S18,S19] expressed 10 d toxicity tests for Chironomous dilutes and Hyalella azteca 35	

in terms of concentrations on 10 micron polydimethylsiloxane (PDMS) coated fibers that were 36	

equilibrated with test media samples collected from various treatments with different pesticide 37	

concentrations for up to 60 days. In addition, effects were also related to the lipid normalized 38	

tissue concentrations in exposed test organisms. To calculate chemical activities from the 39	

equilibrium concentrations of the test chemicals in PDMS and lipids, sub-cooled liquid aqueous 40	

solubilities (SW,L), PDMS-water (KPDMS) and octanol-water partition (KOW) coefficients for the 41	

four substances were obtained from the literature. For DDT and related compounds, SW,L and 42	

KOW were taken from the critical review by Shen and Wania [S20] and KPDMS from the recent 43	

work by Eganhouse [S21].  For permethrin, experimental water solubility (6 µg/L) and log Kow 44	

(6.5) measurements were obtained from EpiSuite [S22].  The physico-chemical property data 45	

apply to a temperature 25 °C which was close to the 23°C temperature used in toxicity 46	

experiments. Since permethrin is a solid at room temperature (melting point = 34 °C), equation 5 47	

was applied to calculate the subcooled liquid solubility of permethrin in water state, i.e. 7.4 µg/L.  48	

The KPDMS value for permethrin was selected from the critical review by [S23].  The Activity 49	

Calculator [S24] was used to convert concentrations in octanol and PDMS into chemical 50	

activities. The chemical properties used in the chemical activity calculations are listed in Tables 51	

S1-S3. The calculations assume that the activity coefficient of the test chemicals in octanol can 52	

be used to approximate the activity coefficient in the organism’s lipids. To calculate the chemical 53	

activities of the test chemical in PDMS, the log KPDMS was used instead of log KOW in the 54	
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Activity calculator. The toxicity data expressed in terms of PDMS or lipid normalized 55	

concentrations are reproduced from [S18] and [S19] in Table S3. The calculated chemical 56	

activities are summarized in Table S3 and plotted in Figure 4 in the main text. 57	
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 59	

Table S1: Input parameters used for the chemical activity calculations of experimental data 60	

presented in Ding et al. [S18,S19]. 61	

Chemical Activity Calculations for PDMS     
Chemical Name: DDT DDD DDE Permethrin 
Environmental Temperature (oC) 23 23 23 23 
Standard Temperature (oC) 25 25 25 25 
Molecular Weight (g/mol) 354.49 320.034 318.02 391.28 
log Kow 5.76 5.1 6.05 5.59 
Aqueous Solubility at Standard temperature (mol.m-3) 4.20E-07 2.30E-06 7.89E-07 2.04E-08 
Vapor Pressure at Standard temperature (Pa) na na na na 
Melting Point (oC) 0 0 0 0 
Enthalpy of Solution for the liquid or subcooled liquid (kJ.mol-1) 0 0 0 0 
Enthalpy of Vaporization for the liquid or subcooled liquid (kJ.mol-1) 0 0 0 0 

     
Chemical Activity Calculations for Octanol     
Chemical Name: DDT DDD DDE Permethrin 
Environmental Temperature (oC) 23 23 23 23 
Standard Temperature (oC) 25 25 25 25 
Molecular Weight (g/mol) 354.49 320.034 318.02 391.28 
log Kow 6.39 6.33 6.93 6.5 
Aqueous Solubility at Standard temperature (mol.m-3) 4.20E-07 2.30E-06 7.89E-07 2.04E-08 
Vapor Pressure at Standard temperature (Pa) na na na na 
Melting Point (oC) 0 0 0 0 
Enthalpy of Solution for the liquid or subcooled liquid (kJ.mol-1) 0 0 0 0 
Enthalpy of Vaporization for the liquid or subcooled liquid (kJ.mol-1) 0 0 0 0 
  62	
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 63	

Table S2.  Summary of Test Substance Properties at 25 °C, including molecular weight, 64	

subcooled liquid solubility in water (SW,L) and the logarithm of the partition coefficients of the 65	

chemical between octanol and water (KOW) and between PDMS and water (KPDMS). 66	

 67	

	68	

Substance CAS# 
Molecular 

Weight 
(g/mol) 

SW,L 
(µg/L) 

Log KOW 
(Lwater/Loctanol) 

Log KPDMS 
(Lwater/Lpdms) 

pp-DDT 50-29-3 
 

354.49 149 6.39 5.76 

pp-DDD 72-54-8 
 

320.034 736 6.33 5.10 

pp-DDE 72-54-9 
 

318.02 251 6.93 6.05 

Permethrin 52645-53-1 
 

391.28 8 6.50 5.59 
	69	
 70	

 71	

  72	
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Table S3.  Toxicity data expressed in terms of fiber and lipid normalized organism 73	

concentrations and corresponding chemical activities as calculated by the Activity Calculator 74	

Version 1.2*. 75	

 76	

 

Substance 

Chironomus 

10 d EC50 

(µg/mlPDMS) 

Hyalella 

10 d LC50 

(µg/mlPDMS) 

Chironomus 

10 d EA50 

(a) 

Hyalella 

10 d LA50 

(a) 

Chironomus 

10 d ER50 

(µg/glipid) 

Hyalella 

10 d LR50 

(µg/glipid) 

Chironomus 

10 d EA50 

(a) 

Hyalella 

10 d LA50 

(a) 

pp-DDT 92.5 24.2 1.07E-03 2.82E-04 79 16 2.16E-04 4.38E-05 

pp-DDD 32.5 42.4 3.51E-04 4.58E-04 33 175 2.10E-05 1.11E-04 

pp-DDE 7992 3285 2.84E-02 1.17E-02 1989 454 9.31E-04 2.13E-04 

Permethrin 7.8 2.3 2.51E-03 7.41E-04 0.27 0.24 1.07E-05 9.51E-06 

 77	

*For the calculations of the chemical activities in the Activity Calculator, we used na (not applicable) for the vapor 78	

pressure, 0oC for the melting point (because the aqueous solubility applies to the subcooled liquid and hence the 79	

calculations need to treat the chemical as a liquid), and environmental temperature of 23oC and a standard 80	

temperature of 25oC.   81	

 82	
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Supporting Information for Inserts 180	

 181	

In inserts A and B, chemical activities are derived from the concentration data by dividing the 182	

concentrations by the “solubilities” of chemical A and B in the media in which the chemical was 183	

reported (Table 1 and 2). The solubilities of chemical A and B in the various media are 184	

calculated using the chemical activity calculator [S24] using the following input parameters: 185	

Ambient Water and NOEC-water: 186	

Concentration of particulate matter in water: 0 kg/L 187	

Concentration of lipid in water: 0 kg/L 188	

Concentration of protein in water: 0 kg/L 189	

Salinity: 0 mol/L 190	

Waste Water Effluent: 191	

Concentration of particulate matter in water: 0 kg/L 192	

Concentration of lipid in water: 0.01 kg/L 193	

Concentration of protein in water: 0 kg/L 194	

Salinity: 0 mol/L 195	

In-vitro Bioassay: 196	

Concentration of particulate matter in water: 0 kg/L 197	

Concentration of lipid in water: 0.005 kg/L 198	

Concentration of protein in water: 0 kg/L 199	

Salinity: 0 mol/L 200	

Sediment: 201	

Organic carbon content of sediment particles: 0.01 kg/kg 202	
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Invertebrates: 203	

Lipid content: 0.01 kg/kg 204	

Protein content: 0 kg/kg 205	

Carbohydrate content: 0 kg/kg 206	

Fish: 207	

Lipid content: 0.04 kg/kg 208	

Protein content: 0 kg/kg 209	

Carbohydrate content: 0 kg/kg 210	

Fish Eating Mammal: 211	

Lipid content: 0.20 kg/kg 212	

Protein content: 0 kg/kg 213	

Carbohydrate content: 0 kg/kg 214	

 215	

For simplicity, the temperature of all media was assumed to be 25oC. The default parameters for 216	

the densities are used. Densities of water, lipids, organic carbon, protein and sediment particulate 217	

matter are respectively, 1, 0.9, 1, 0.9 and 1.2 kg/L. 218	

 219	

 220	

 221	


