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Cfree: Core Concepts

• Only a small fraction of chemicals 
in sediment (or water, or soil) are 
freely-dissolved and available to 
organisms

• Most bound to sediment solids 
(organic matter, clay, etc.)

• Passive sampling allows us to 
measure the concentration of 
freely-dissolved chemicals (Cfree)
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The Passive Sampling Advantage

5

• Freely dissolved concentration (Cfree) measurement 
as opposed to total mass

• Advantages:
• Correlated to actual toxicity, mobility and 

bioaccumulation for environmental receptors
• Risk assessment – compared directly to water 

quality criteria and aquatic organism protection

• Practical applications
• Site Characterization
• Remediation Design
• Long Term Monitoring



What about PFAS Cfree?



PFASsive  – Dialysis Sampler

• Small container capped with semi-
permeable membrane

• Can also have protective outer cap 
(with open permeations)

• Filled with ultrapure water



LEADING SCIENCE. LASTING SOLUTIONS
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PFASsive  – Dialysis SamplerPFASsive  – Dialysis Sampler

• Solution in sampler equilibrates 
with freely-dissolved species in 
sediment (days-weeks)

• Sampler inserted into 
sediment matrix



LEADING SCIENCE. LASTING SOLUTIONS

PFASsive  – Dialysis SamplerPFASsive  – Dialysis Sampler

• Sampler removed 
from sediment, 
solution transferred 
and preserved, 
measured for 
target analytes 
using standard 
methods for water 
(e.g., EPA 1633)

• Results in ng/L



Suitable Materials?
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How do I know I am at equilibrium?

Use a reverse tracer 
(Performance Reference 

Compound)
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PFASsive  – Field Data Highlights

Medon et al. Environmental Science: Processes 
& Impacts, 2023 , 25(5) 980-995.



PFASsive : Solution for PFAS Monitoring!



PFASsive : ESTCP ER23-7741



PFASsive : ESTCP ER23-7741

45% of 91 measured Cfree 
values that are plotted 
between the purple lines are 
within a factor of 2 
compared to measured 
values in wellpoint 
porewater

Passive 
Samplers in 
Sediment and 
Mechanically 
Extracted 
Sediment 
Porewater 
(Wellpoints)



PFASsive : ESTCP ER23-7741

KOC
FOC

57% of 91 measured Cfree values 
that were plotted between the 
purple lines are within a within a 
factor of 2 compared to the 
predicted porewater values

Predicted PW = [Measured 
Sediment PFAS] ÷ ([Measured 
Sediment OC] × Literature-
derived PFAS KOC)

Better Correlation 
of PFASsive  
with calculated 
PW PFAS



LEADING SCIENCE. LASTING SOLUTIONS
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But I want it all!



PFASsive : Groundwater Validation 
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PFASsive : Groundwater Validation 
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I want it All

Marine Environments, Groundwater and mixed contaminants?

Roy et al., (2019) Can. Water Resour. J. 44: 205-211

Yin et al., (2022) Environ. Pollut. 300: 118957



PFASsive : ESTCP ER23-7741

Tidally influenced, marine water



Questions?

bpautler@siremlab.com
siremlab.com



PFASsive : Solution for PFAS Monitoring!

Medon et al. Environmental Science: Processes 
& Impacts, 2023 , 25(5) 980-995.
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