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Method: Trident probe (U.S. Navy) 
Description: Direct-push probe that also collects 
depth, temperature, and conductivity to determine the 
appropriate depth for pore-water sampling. 
 
Measured endpoints: Analysis of pore-water 
chemistry and comparison with ambient surface-water 
quality criteria. If sufficient volume is collected, 
toxicity testing may also be conducted using pore-
water/surface-water methods (e.g., Daphnia acute 
toxicity testing). 
 
References: USEPA n.d. “Measurement,” Chadwick 
and Hawkins 2008 

Advantages: Can determine groundwater/ 
surface-water interface through changes in 
conductivity and temperature. 
 
Disadvantage: Limited familiarity and 
availability among commercial 
laboratories. 

Analyte 
capability: 
Metals all 
analytes 
depending 
on sample 
volume 

Method: Solid-phase microextraction—USEPA SW-846 Method 8272, ASTM D7363-07 
Description: Direct analysis of hydrophobic organics 
in sediment pore water. Small sediment sample 
(40 mL) centrifuged and dissolved solids flocculated in 
the laboratory. SPME fiber added to supernatant and 
then injected into GC. ASTM method same as 
SW-8272 except the analysis of alkylated PAHs is 
specified. 
 
Measured endpoints: Pore water at low 
concentrations (pg/mL). 
 
References: USEPA SW-846 Method 8272, 
Hawthorne et al. 2007 

Advantages: Small sediment volume 
(40 mL) and low detection limits (pg/mL). 
Procedure does not involve revisiting the 
site. Removes the limitations imposed by 
using EqP. Large database relating aquatic 
toxicity to pore-water concentrations for 
comparison with site samples. 
 
Disadvantages: Fairly complex analytical 
and data interpretation technique. Method 
SW-8287 specifies the analysis of only 16 
priority pollutants PAH compounds (not 
alkylated compounds). 

Analyte 
capability: 
PAHs, 
PCBs, 
pesticides 

Method: Air bridge
Description: Works on the principle that organic 
compounds dissociate from sediments into water, 
diffuse into air, and then redissolve into clean water as 
freely dissolved compounds. Measures “truly 
dissolved” chemical constituents in water. 
 
References: Fernandez et al. 2009 

Advantages: Method assesses freely 
dissolved hydrophobic concentrations of 
compounds such as PAHs and PCBs. 
 
Disadvantages: Slow process; larger 
molecular weight compounds may take 
weeks, if not months, to equilibrate. 

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

 
Appendix CT-2. Indirect pore-water sampling devices 

Method: Diffusion equilibration on thin films
Description: Thin (<1 mm) film of gel over a rigid 
support attains equilibrium with pore water. Measures 
metal concentrations in pore water, and the 
concentration limit is method specific. 
 
References: USEPA n.d. “Measurement” 

Advantage: More rapid equilibrium than 
with peepers. 
 
Disadvantage: Need to extract sorbed 
compounds from the gel for analysis. 

Analyte 
capability: 
Metals, 
mercury  
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Method: Dialysis bags
Description: Contaminant diffuses into permeable 
dialysis material (polyvinylidene fluoride, 
polycarbonate) filled with water. Measures pore-water 
concentrations. Concentration limit is method 
specific. 
 
References: USEPA 2001b, n.d. “Measurement” 

Advantages: Easy to install and extract 
pore water. 
 
Disadvantages: Requires modification to 
water within the bag for different sediment 
conditions. 

Analyte 
capability: 
Metals, 
mercury, 
nonpolar 
organics 

Method: Sediment peeper
Description: Contaminant diffuses across a 
permeable membrane surrounding a fixed support 
filled with water. Measures pore-water 
concentrations. Concentration limit is method 
specific. 
 
References: ITRC 2004; USEPA 2006b, n.d. 
“Measurement,” 2001b 

Advantages: Easy to install and extract 
pore water. Vertical distribution of 
contaminants with depth. 
 
Disadvantages: Requires modification to 
water within the bag for different sediment 
conditions. Low volume of pore water 
extracted. 

Analyte 
capability: 
Metals, 
mercury, 
VOCs, PAHs, 
PCBs, 
pesticides, 
radionuclides, 
energetic 
compounds 
(nonpolar 
organics) 

Method: Diffusion gradients in thin films (DGT)
Description: Binding agent is selective to target ions 
in solution immobilized in a thin layer of hyrogel, 
surrounded by an ion-permeable hydrogel layer. 
Collects metal ions by diffusion, and 
measures/estimates contaminant flux in pore water. 
 
References: USEPA n.d. “Measurement” 

Advantages: Rapid determination of flux 
(linear concentration gradient) in 
sediments. 
 
Disadvantages: Does not measure 
equilibrium pore-water concentration. 

Analyte 
capability: 
Metals, 
mercury 

Method: Semipermeable-membrane devices
Description: Diffusion of hydrophobic contaminants 
across a semipermeable bag into a purified oil (e.g., 
triolein) which serves as a surrogate lipid. Integrates 
pore-water concentrations by averaging over a 
specified deployment period. Though not an 
equilibrium sampler, compound-specific flux rates are 
available. 
 
References: USEPA n.d. “Measurement” 

Advantages: Relatively easy to deploy. 
Reverse extraction of dialysis tubing 
conducted by vendor. Measures “truly 
dissolved” pore-water constituents. Low 
(pg/L) concentration limits. 
 
Disadvantages: Does not measure pore-
water concentration but rather an average 
concentration over time. 

Analyte 
capability: 
PAHs, PCBs, 
nonpolar 
pesticides 

Method: SPME fibers
Description: SPME fibers are disposable glass fibers 
coated with µm poly(dimethylsiloxane). Fibers are 
cleaned by sonicating sequentially with hexane, 
acetonitrile, and water and are inserted directly into 
sediment in 5–7 cm lengths. Fibers are withdrawn 
after a set number of days, cut into small pieces, and 
transferred to autosampling vials, which are then 
filled with hexane and analyzed on a GC/MS. 
Measures pore water at low concentrations. 
 
References: Adams et al. 2007 

Advantages: In situ or in vitro methods 
which determine pore-water concentrations 
and/or can be correlated with 
bioaccumulation. 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, 
nonpolar 
pesticides 
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Method: Dialysis bags
Description: Contaminant diffuses into permeable 
dialysis material (polyvinylidene fluoride, 
polycarbonate) filled with water. Measures pore-water 
concentrations. Concentration limit is method 
specific. 
 
References: USEPA 2001b, n.d. “Measurement” 

Advantages: Easy to install and extract 
pore water. 
 
Disadvantages: Requires modification to 
water within the bag for different sediment 
conditions. 

Analyte 
capability: 
Metals, 
mercury, 
nonpolar 
organics 

Method: Sediment peeper
Description: Contaminant diffuses across a 
permeable membrane surrounding a fixed support 
filled with water. Measures pore-water 
concentrations. Concentration limit is method 
specific. 
 
References: ITRC 2004; USEPA 2006b, n.d. 
“Measurement,” 2001b 

Advantages: Easy to install and extract 
pore water. Vertical distribution of 
contaminants with depth. 
 
Disadvantages: Requires modification to 
water within the bag for different sediment 
conditions. Low volume of pore water 
extracted. 

Analyte 
capability: 
Metals, 
mercury, 
VOCs, PAHs, 
PCBs, 
pesticides, 
radionuclides, 
energetic 
compounds 
(nonpolar 
organics) 

Method: Diffusion gradients in thin films (DGT)
Description: Binding agent is selective to target ions 
in solution immobilized in a thin layer of hyrogel, 
surrounded by an ion-permeable hydrogel layer. 
Collects metal ions by diffusion, and 
measures/estimates contaminant flux in pore water. 
 
References: USEPA n.d. “Measurement” 

Advantages: Rapid determination of flux 
(linear concentration gradient) in 
sediments. 
 
Disadvantages: Does not measure 
equilibrium pore-water concentration. 

Analyte 
capability: 
Metals, 
mercury 

Method: Semipermeable-membrane devices
Description: Diffusion of hydrophobic contaminants 
across a semipermeable bag into a purified oil (e.g., 
triolein) which serves as a surrogate lipid. Integrates 
pore-water concentrations by averaging over a 
specified deployment period. Though not an 
equilibrium sampler, compound-specific flux rates are 
available. 
 
References: USEPA n.d. “Measurement” 

Advantages: Relatively easy to deploy. 
Reverse extraction of dialysis tubing 
conducted by vendor. Measures “truly 
dissolved” pore-water constituents. Low 
(pg/L) concentration limits. 
 
Disadvantages: Does not measure pore-
water concentration but rather an average 
concentration over time. 

Analyte 
capability: 
PAHs, PCBs, 
nonpolar 
pesticides 

Method: SPME fibers
Description: SPME fibers are disposable glass fibers 
coated with µm poly(dimethylsiloxane). Fibers are 
cleaned by sonicating sequentially with hexane, 
acetonitrile, and water and are inserted directly into 
sediment in 5–7 cm lengths. Fibers are withdrawn 
after a set number of days, cut into small pieces, and 
transferred to autosampling vials, which are then 
filled with hexane and analyzed on a GC/MS. 
Measures pore water at low concentrations. 
 
References: Adams et al. 2007 

Advantages: In situ or in vitro methods 
which determine pore-water concentrations 
and/or can be correlated with 
bioaccumulation. 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, 
nonpolar 
pesticides 
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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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