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Passive Sampling Technology
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Polymers for passive sampling
Technology development and characterization for assessing chemical movement and exposure 

 Sequester and concentrate 

lipophilic organic chemicals

 Mimic (bio-) passive uptake 

and accumulation
 Greenberg et al, Integrated Envir Assess & Manage, 2014

 Forsberg et  al ET&C,  2014

 Paulik, et al, Sci Tot Env, 2016

 Low density polyethylene 

carbon 

 Silicone based
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Ha:  If inherent intermolecular forces in PSDs drive adsorption for target 

compounds, then PSDs of different materials should preferentially target 

different compounds 

Siloxane structure Polyethylene structure

Silicone LFT



BioaccumulationFate Mixture toxicity

Advancing Chemical Fate, Bioaccumulation and Mixture Toxicity 

Applied to Disasters 
Tanker accidents, Petroleum spills, Train derailments, Legacy leaks, and Extreme weather
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Low density polyethylene, performance reference compound (i.e. internal standards) corrected, GC-MS/MS 



Methods
5 Richard ScottGlenn Wilson



Ice, chemical movement 

Extreme weather, 

changing climate 

assessing chemical 

movement

Community 

engaged
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Diffusive Fluxes of Persistent Organic Pollutants Between 

Arctic Atmosphere, Surface Waters and Sediments

 40 mi off the coast of Siberia, 

St. Lawrence Island

 1400 Yupik residents

 Passive Samplers air, water, 

sediment to assess movement 

between sediment and water 

and between water and air
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Ian Moran Dr. Lane Tidwell



Diffusive Fluxes of Persistent Organic Pollutants Between 

Arctic Atmosphere, Surface Waters and Sediments
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 Flux:

 negative value = deposition

 positive value = release

 PAHs in air are 

depositing to the 

waters



Diffusive Fluxes of Persistent Organic Pollutants Between 

Arctic Atmosphere, Surface Waters and Sediments

 Flux:

 negative value = deposition

 positive value = release

 Flame Retardants in 

water are mostly 

depositing to the 

sediments

 Note other uses of TPP beyond FR
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Fire, chemical movement 

Extreme weather, 

changing climate 

assessing chemical 

movement

Community 

engaged
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Disaster Response: Wildfire Chemical Exposures 

Wildfire Impact on Indoor and Outdoor Air Quality

Science Supporting Society
Ghetu CC, Rohlman D, Smith BW, Scott RP, Adams KA, Hoffman PD, Anderson KA.  2022.  Wildfire 

Impact on Indoor and Outdoor PAH Air Quality. Environ Sci Technol

Dr. Christine Ghetu
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Before wildfires, 

PAH air concentrations indoors were higher than outdoors.

*One-sided paired t-test using Bonferroni procedure (p<0.0042)
Evidence rejecting H2

* * *

*
*

*

*
* *
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During wildfires, 

PAH air concentrations indoors were often higher than outdoors

Increasing average AQI

*One-sided paired t-test using Bonferroni procedure (p<0.0042)

Evidence rejecting H2 at average AQIs < 140

* *
* *

* * *

Surprise finding

PAHs are *higher indoors* 

than outdoors until the AQI 

is > 150 for HMW PAHs



Rain, chemical exposures 

Extreme weather, 

changing climate 

assessing chemical 

exposures

Community 

engaged
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 Chemicals exposures can not be 

known a priori, lots of unknowns….

 The Houston Health Dept stated that 

"millions of contaminants" were 

present in floodwaters. 

 Hiroko Tabuchi & Shelia Kaplan, A Sea of 

Health and Environmental Hazards in Houston's 

Floodwaters, New York Times (August 31, 2017)

Clarisa CaballeroPete HoffmanLane TidwellDiana RohlmanHolly Dixon

Rapid Response Hurricane Harvey

Harvey Hits Houston Data Collection #2

September 
23-October 

13, 2017

September 
18-27, 2018

August 31, 
2017

September 
21-28, 2017 

Days after the Harvey, OSU partnered 
with UT School of Public Health and 
Baylor College of Medicine

Researchers recruited 32 individuals 
living or working in flooded area to 
wear a wristband for seven days as a 
pilot project (84% compliance)

267 participants 
90% compliance

208 participants 
83% compliance

Longitudinal Cohort 
(n = 99)

https://www.nytimes.com/2017/08/31/us/houston-contaminated-floodwaters.html?mcubz=3


Rapid Response Hurricane Harvey
chemicals exposures can not be known a priori, lots of unknowns….

Clarisa CaballeroPete HoffmanLane TidwellDiana Rohlman Sam Samon



Disaster Response: Hurricane Harvey Chemical Exposures
Chemical exposure levels found on the wristbands were generally higher post-Hurricane Harvey

 Post Hurricane Chemical 

Exposures generally

higher than baseline

 Sum concentration of chemical 

classifications for matched pairs across 

timepoints. Comparisons represent 

results from Wilcoxon matched-pairs 

signed rank tests * (P<.05), ** (P <.01), 

*** (P <.001), **** (P <.0001)

Dr. Sam Samon



Disaster Response: Hurricane Harvey Chemical Exposures
Chemical exposure levels found on the wristbands were generally higher post-Hurricane Harvey

 Post Hurricane 

chemical exposures 

generally higher than 

baseline



Disaster Response, Extreme Weather
Reporting back to communities, Determine chemical concentrations in air, water, sediment, soils, Determine 

chemical movement (fate), characterize individual chemical exposures

ALL projects community engagement and all 

project reported back to community first

Extreme Weather- chemical characterizations, 

chemical movement and chemical exposures
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