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Outline

• Scenarios Involving contaminated groundwater/surface water 
interactions

• Why is the groundwater/surface water interface so important? 
• What do we need to know about the interface?
• Examples of studies evaluating interfaces for various 

contaminants and types of sites
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PFAS Contaminated Groundwater Migrating to a Surface 
Water Body

(CH2M, 2017)



Lake and GW Elevation Variance

Groundwater Transport –Contaminated Groundwater Intercepting a Lake



Highly Soluble Transported from Source by 
Groundwater

Sparingly Soluble Sediment Source Transported 
by Groundwater/Diffusion
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What do we need t o know to Understand 
Fate, Transport, and Impact

• Where is the Contaminant? (X, Y, Z)
• X and Y

• Groundwater (1-1000ft)
• Sediment (10-100ft)

• Z
• Groundwater (10-100ft)
• Sediment (1-100cm)

• How Fast is it Moving?
• Groundwater (5 cm-300cm/day) 
• Sediment (0.1 cm to 100 cm/d)

• Does the Contaminated Water 
Impact a Receptor at an 
Unacceptable Concentration? 
• Groundwater- Well
• Sediment- Biotic Zone (10-15cm BSS) 

• Is the Contaminant Transforming?
• Groundwater (10 to 100ft)
• Sediment (1-100cm)



What Tools are Available to Study Processes?

• Groundwater
• Wells

• Passive Flux Meters
• Low Flow Sampling
• Passive Samplers

• Direct Drive Devices
• Point Samplers
• Membrane Interface Probe
• Hydraulic Profile Tool
• High Resolution Passive Profiler

• Geophysical Tools

• Sediments
• Lysimeters
• Trident Probes
• Cores
• Passive Samplers



High Resolution Passive Profiler
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HRPP Capabilities

• Direct drive >30 feet bgs 
• Can be coupled (4 feet to 28 feet)
• ~2-10 centimeter spatial resolution
• Measures porewater concentrations 

• Geochemical species
• NO3
• Fe
• SO4
• CH4

• Other dissolved compounds
• PFAS
• DOC
• CVOCs
• Metals
• ClO4

• Measures porewater velocities
• Equilibrates approximately 3 weeks

SchneiderS, H., W.A. Jackson*, C. Schaefer, P. Hatzinger. (2020) High-Resolution Characterization of a Chlorinated Solvent Impacted Aquifer 

Using a Passive Profiler. Groundwater Monitoring and Remediation. 40(4): 27-43



Deployments and Sampling
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Geoprobe

Manual

Vibracore Drive Head

HRPP

HRPP

Drive head
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Sampling



Case Study 1 Groundwater Migrating into a 
Surface Water Body
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Deployment 
at Ashumet 

Pond

Pond Stage ~44ft MSL
High 48ft MSL
Low 43 ft MSL
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High Resolution Profiles to Evaluate Transformation
and Sorbed Contaminants as a Source
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Transformation ? Transformation ? Transformation ?



Case Study 2 
TCE Groundwater 
Migrating into Bay



Evaluation of cVOC Discharge

Courtesy of Battelle

Courtesy of Battelle
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Evaluating Contaminant Concentrations in Biotic Zone

Observations

• Rapid Decreases in 
Concentration

• Dilution

• Degradation 



Lessons Learned-Groundwater Surface Water 
Interactions?
• Rapid Dilution Near Interface

• Bank Drainage/Filling
• Tidal Elevation Changes
• Groundwater/Surface Water  

Elevation Changes
• Enhanced Mixing

• Tidal Pumping 
• Density gradients

• Rapid Changes in Redox can 
Impact

• Metal Availability 
• Degradation

• Large Spatial Variation 
• Depth (role of fine grain material)
• Changes in advective flux and 

direction
• Localized Areas of Discharge
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