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On today’s menu

(a) PFAS detection tools 

(b) PFAS in marine birds (Robuck et al., 2020, 2021) 

(c) Grouping approaches for PFAS (Cousins et al., 2020)



PFAS passive samplers in air/water
• Passive samplers measure activity of pollutants, e.g.

the dissolved/gas phase

• uptake by diffusion

• advantage – no operational separation of particulate 
and dissolved phase

• need to know Kpassive-water (T, sal) or Rs, sampling rate

• Cdiss =  npassive /[Rs x t] (linear uptake)

• Cdiss =  Cpassive / Kpassive-w (equilibrium sampler)
4



Testing of Polyethylene Sheets as Passive 
Samplers for Volatile PFAS in Indoor Air

ME Morales-McDevitt, S Vojta, R Lohmann
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14 days are needed 
indoors

Testing different 
indoor 

environments

(Morales-McDevitt et al, in review)



Fields Point Linear uptake and effluent
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6(Kaserzon et al., 2019; Gardiner et al., in review)
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Our recent work in a Bay nearby
• WWTP effluents are important, but sufficient?

(Gardiner et al, in review) 7
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FIBER passive sampler (~ 100 ng/L LOD)

PFASs concentration 50 ng/mL

Fibers coating thickness 9 and 33 mm

Fibers length 2 and 10 cm

Exposure time 24 hours

Replicates number 4

5 ng/mL

33 mm

5 cm

24 hours
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(Becanova and Lohmann, in prep) 8
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Nanographene passive sampler (URI/Brown)

0.0

1.0

2.0

3.0

4.0

5.0

lo
g 

K G
H_

W

● Improved partition coefficients  - modified graphene vs. graphene in a pristine form
● Detection limits of single – tens of ng/L

(Becanova et al, in review)
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Samples reflect…
• open ocean
• urbanized estuary 
• an estuary downstream 

of a fluoroproduct
production center
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PFASs take to the air: trends in seabirds
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Cape Fear River and Estuary
Offshore Mass. Bay Inshore Narra. Bay

(Robuck et al, 2020)
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(Robuck et al, 2020)



Nafion by-product 2
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Novel PFAS - A no-brainer?

(Robuck et al, 2020)

(Robuck et al, 2021)



How to deal with PFAS?
• Grouping (e.g., Cousins et al., 2020)

• Class approach (e.g., Kwiatkowski et al., 2021)

• Essential use (e.g., Cousins et al., 2019)



Grouping

(Cousins et al, 2020)



Grouping – intrinsic properties

i) P-sufficient

ii) PBT/ vPVB

iii) PMT/vPvM

iv) PLC-status

(Cousins et al, 2020)



Grouping – risk assessment
i) Arrowhead approach (e.g., with TOP for presurcors)

ii) Total organofluorine

iii) Simple additive toxicity

iv) Relative potency (TEF)

v) Same mode of action and toxikokinetics

(Cousins et al, 2020)



(Kwiatkowski et al, 2021)



Based on the Montreal Protocol, which defined the concept of essential 
use for chlorofluorocarbons (CFCs).

• An essential use is a use necessary for health or safety or for the 
functioning of society.

• An essential use is a use for which there are no available 
technically and economically feasible alternatives.

Based on these 
definitions, how many 

use categories can
we define for PFAS?



Table from: Cousins et al. 2019. Environmental Science: Processes & Impacts. DOI: 10.1039/c9em00163h

Essential use concept for PFAS



Some final thoughts 
• STEEP renewal..

• Marine biota as good sentinels for persistent, bioaccumulative PFAS

• Beyond drinking water – with passive sampling
• in-house products containing PFAS (“near field”)
• Foodweb exposure to PFAS (“far field”)

• Too many PFASs… and (un)known (un)knowns) 
• Reason to consider PFAS as group, and use total PFAS/EOF/TOF
• Can Essential use considerations help reduce exposure?



STEEP is funded under award number P42ES027706. 
More information about STEEP is available at: www.uri.edu/steep/

Thanks to
- NIEHS, of course
- RI C-AIM for HPLC-MS/MS; 
- RI STAC and SERDP for passive sampling tube work
- Partners/collaborators
- Faroe Islands Denmark (lab support)
Deildin fyri Syddansk Universitet
Arbeiðs- og Almannaheilsu



Questions?
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