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Method: Polyoxymethylene (POM) film
Description: Sorption onto polymer surface with 
pore-water concentration determined through 
compound-specific partition coefficients. Various in 
situ or in vitro methods are being developed and 
tested to indirectly measure pore-water concentrations 
and bioavailable fractions.  
 
References: Adams et al. 2007, Ghosh and 
Hawthorne 2010 

Advantages: In situ or in vitro methods 
which determine pore-water concentrations 
and can be correlated with bioavailability. 
Low (<pg/mL) detection limits. 
 
Disadvantages: In situ procedures require 
site revisits. Methods require equilibrium 
time with sediments (14–28+ days) and also 
require method- and compound-specific 
EqP coefficients. 

Analyte 
capability: 
PAHs, PCBs, 
pesticides, 
energetic 
compounds 
(nonpolar 
organics) 

Method: Polyethylene devices
Description: Passively accumulate hydrophobic 
organic compounds in proportion to their freely 
dissolved concentrations; require equilibrium with the 
sampled medium. Samples are time-weighted. 
Measures pore water at low (<pg/L) concentrations. 
 
References: Adams et al. 2007, Ghosh and 
Hawthorne 2010, Gschwend 2010 

Advantages: In situ or in vitro methods 
which determine pore-water concentrations 
and can be correlated with bioavailability. 
Low (<pg/L) detection limits. 
 
Disadvantages: In situ procedures require 
site revisits. Methods require equilibrium 
time with sediments (14–28+ days) and also 
require method- and compound-specific 
EqP coefficients. 

Analyte 
capability: 
PAHs, PCBs, 
nonpolar 
pesticides, 
energetic 
compounds 
(nonpolar 
organics) 

Method: GORE® Modules
Description: The GORE Module, a sorbent-based 
diffusion groundwater sampler, is a waterproof, 
vapor-permeable GORE-TEX® membrane within a 
deployment device. The membrane serves as the 
interface between an aqueous setting (groundwater) 
and the sorbent housed within the membrane tube. It 
measures groundwater concentrations (ppb). It has not 
been validated as a pore-water sampling device. 
 
References: ITRC 2007, USEPA 2000b 

Advantages: Rapid equilibrium (hours), 
inexpensive, and easy to install. 
 
Disadvantages: Does not sorb higher-
molecular-weight compounds; not useful 
for calculating TUs if higher-molecular-
weight compounds are present. Has not 
been verified as an acceptable pore-water 
sampling device. 

Analyte 
capability: 
VOCs 

 
Appendix C-T3. Freshwater sediment toxicity testing and pore-water and elutriate tests 

Tool/test species Method Duration Measurement endpoints 
Selected bedded-sediment freshwater toxicity tests

Acute tests 
Hyalella azteca (amphipod) ASTM 2005, 2008; USEPA 

2000c 
10–14 
day 

Survival 

Chironomus spp. (midge) ASTM 2005, 2008; USEPA 
2000c 

10 day Survival, growth 

Lumbriculus variegatus (oligochaete) ASTM 2007b, USEPA 2000c 10 day Survival 
Hexagenia limbata (mayfly larvae) ASTM 2005, 2008 10 day Survival 

Chronic tests 
Hyalella azteca (amphipod) ASTM 2005, 2008; USEPA 

2000c 
28–42 
day 

Survival, growth, reproduction 

Chironomus spp. (midge) ASTM 2005, 2008; USEPA 
2000c 

20 day Survival, growth 

Chironomus spp. (midge) ASTM 2005, 2008; USEPA 
2000c 

30 day Life cycle 

Hexagenia spp. (mayfly) ASTM 2007b, USEPA 2000c 21 day Survival, growth 
Tubifex tubifex (tubificid 
oligochaete) 

ASTM 2007b 28 day Survival, growth, reproduction 
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Tool/test species Method Duration Measurement endpoints 
Rana pipiens (frog) ASTM 2007a 28 day Survival, growth, reproduction 
Xenopus (frog) ASTM 2007a 28 day Survival, growth, reproduction 
Amphibian larvae NAVFAC 2004 10 day Survival, growth, reproduction 

Bioaccumulation tests 
Diporeia spp. (amphipod) ASTM 2007a 28 day Survival, bioaccumulation 
Lumbriculus variegatus (oligochaete) ASTM 2007a, USEPA 2000d 28 day Bioaccumulation 

Selected freshwater pore-water and elutriate toxicity tests 
Daphnia magna Pore water–ASTM 2001a 48 hour Survival 
Ceriodaphnia dubia Pore water–ASTM 2001c 7 day Survival, reproduction 
Pimephales promelas (fathead 
minnow) 

Pore water–ASTM 2001b 7 day Survival, growth 

Selenastrum capricorntum (algae) Elutriate–Weber et al. 1989 96 hour Survival, reproduction 
Ceriodaphnia dubia Elutriate–Weber et al. 1989 7 day Survival, growth 
Pimephales promelas (fathead 
minnow) 

Elutriate–Weber et al. 1989 7 day Survival, growth 

Salmo spp. (salmonid) Elutriate–Weber et al. 1989 96 hour  
Selected bedded-sediment marine toxicity tests

Acute tests 
Ampelisca abdita (amphipod) ASTM 2007b, 2008; USEPA 

1994c 
10 day Survival 

Eohaustorius estuarius (amphipod) ASTM 2007b, 2008 10 day Survival 
Rhepoxynius abronius (amphipod) ASTM 2007b, 2008; USEPA 

1994c 
10 day Survival, reburial 

Grandidierella japonica (amphipod) ASTM 2007b, 2008 10 day Survival 
Leptocheirus plumulosus (amphipod) ASTM 2007b, 2008; USEPA 

2001b 
10 day Survival 

Corophium spp. (amphipod) ASTM 2007b, 2008 10 day Survival 
Neanthes arenaceodentata 
(polychaete) 

ASTM 2007b, 2008 10 day Survival 

Chronic tests 
Neanthes arenaceodentata ASTM 2007b 28 day Survival, growth 
Armandia brevis  28 day Survival, growth 
Leptocheirus plumulosus (amphipod) ASTM 2008, USEPA 2001b 28 day Survival, growth, reproduction 
Bivalve larvae (oyster, larvae)  48 hour Larval development 
Echinoderm (sea urchin, sand dollar)    

Bioaccumulation tests 
Macoma spp. (clam) USEPA 1998b 28 day Survival, bioaccumulation 
Neanthes (Nereis) spp. (polychaete) ASTM 2007a, 2007b 28 day Bioaccumulation 
 

Appendix C-T4. Modeling 
Method: Equilibrium partitioning (EQP)

Description: Assumes pore-water concentration 
equivalent to NRWQC FCV, then back-calculates a 
bulk sediment concentration (or OC-normalized 
sediment concentration) using a Koc (or Koc calculated 
from a Kow) of the COC of interest (dissolved phase = 
OC-normalized total sediment concentration * 
partitioning coefficient). 
 
References: Di Toro et al. 1991, 2005a; Di Toro 
2008; Hansen et al. 1996; USEPA 1994a, 2003d 

Advantages: Easy to calculate. Is a low-
cost screening tool. 
 
Disadvantages: Assumptions do not take 
into account the presence of 
anthropogenic carbon or other factors 
which may influence default partitioning 
coefficients.  

Analyte 
capability: 
PAH, PCB, 
nonpolar 
pesticides, 
energetic 
compounds 
(nonpolar 
organics) 
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(nonpolar 
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