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Why Diffusion Technology?
• No Purge Water Disposal
• Reduced Manpower
• Reduced PPE 
• Reduced Cross Contamination
• Reduced Turbidity Issues
• Comparable (valid) Data
• Reduce Sampling Cost > 50%



What is Diffusion Sampling?

• Developed by the USGS and GE 
• Polyethylene Membrane “Baggie” Sampler 

Filled with Clean Water
• Sampler is Submerged in Contaminated Water
• Contaminants Diffuse Across Membrane
• Sampler Retrieved and Water Analyzed
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Limitations of Single Membrane
& Development of Dual Membrane 

• Works Well for Most VOCs
• Not for Metals, SVOCs, 1,4-DX, PFAS
• Pores in Diffusion Membrane Too Small
• Dual Membrane Sampler Developed
• Small Pores & Large Pores 





Dual Membrane Sampler Procedures



Barium Field-Scale Test
Why Barium?

• Pervasive
• Naturally Occurring
• Devoid of Trends
• Wide Range of Concentrations
• Significant Detection History



Contemporaneous Sampling

• Landfills, DoD, Industrial, Mines
• USGS, US EPA, DoD, Consultants (BLE)
• Bailing vs. Dual Membrane Diffusion
• Low Flow vs. Dual Membrane Diffusion
• Cross-Plots to Compare Methods
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Brad Varhol – EON Products

• Field Results - Appendix I Metals, TAL 
Metals, Inorganics, & PFAS

• Bench Testing Program
• Bench Test Results PFAS & 1,4-Dioxane
• Diffusion Publications/Protocol
• Diffusion Use and Conclusions
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Bench Test Chamber

• 8in Diameter x 8ft Tall PVC Pipe

• Filled with ~71 Liters of Water

• Spiked with Contaminants of 
Interest

• 3 to 9 Dual Diffusion Samplers are 
Installed & Left In-Place for the 
Test Period



• Collect Samples of the Chamber 
Water as Control Samples to 
Represent the Well Water 
Around the Sampler

• Send the Control Samples to 
the Lab for Analysis

Control Samples



Diffusion Samples

• Remove the Diffusion Samplers 
After Controls are Collected

• Obtain Samples from each 
Diffusion Sampler

• Send the Diffusion Samples to 
the Lab for Analysis



Compare Control to Diffusion

1. Sample the 
Chamber 

Water

2. Sample the 
Diffusion 

Water

3. Compare 
the Lab 
ResultsBa  23.00 ug/L

Cr 10.50 ug/L
Ba  22.50 ug/L
Cr 10.35 ug/L















Diffusion Sampling  is Widely Used

• Over 1 Million PDBs In Use Since 
1998

• Over 12,000 Dual Diffusion Since 
2014

• Diffusion Sampling is Used In All 50 
U.S. States & Territories and in 20+ 
Countries

• Used for Wide Ranging 
Contaminants

• Used on Solid Waste Facilities
• Superfund Sites
• DoD Sites
• Private Sites



Conclusions

• Strong Correlation Between Dual Diffusion and 
other Sampling Technologies

• Monthly, Quarterly, Semi-Annually, Annually
• Accurate Results for a Wide Range 

of Compounds & Concentrations Including; 
VOCs, Metals, 1,4-Dioxane, and PFAS

• Used by the USGS, US EPA, US Army Corps of 
Engineers, & Many Consultants



From “Why Use Diffusion…”
• No Purge Water Disposal
• Reduced Manpower
• Reduced PPE 
• Reduced Cross Contamination
• Reduced Turbidity Issues
• Reduce Sampling Costs > 50%



Cost Comparison

Sampling Method
Per Well, Per 

Event Cost
3-Volume Purge $310 
Low-Flow Purge $280 
Snap Sampler $155 
RPPS $104 
PsMS* $91 
RCS* $80 
PDBs $68 
HydraSleeve $63 
*Not Commercially Available



Questions for Andy or Brad?
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