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Petroleum Tank Cleanup Section 

• Assess the safety of groundwater.

• Collect representative groundwater samples for laboratory 

analysis and compare the results to human health 

standards/ risk-based screening levels.

Goal of Sampling Groundwater

• To achieve representative samples, we need to 

understand potential biases and accept them or reduce 

them.  
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Petroleum Tank Cleanup Section 

• Well Installation. – screen interval, lithology, submerged screen 

Potential Biases

• Stagnant water in well column

• Purge method – volume, rate, affects to aquifer

• Pump type

• Field conditions – rain, refueling vehicle, etc.
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• Well Installation. – screen interval, lithology, submerged screen 

Potential Biases

• Stagnant water in well column

• Purge method – volume, rate, affects to aquifer

• Pump Type

• Field conditions – rain, refueling vehicle, etc.

Separate Discussion

Reason for 
Low-Flow 
Sampling

Assessed w/ Field Blanks, etc.

Subject of DEQ PTCS Assessment
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Stagnant Water
(Potential Biases)

Stagnant
Water
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• Well Installation. – screen interval, lithology, submerged screen 

Potential Biases

• Stagnant water in well column

• Purge method – volume, rate, affects to aquifer

• Pump

• Field conditions – rain, refueling vehicle, etc.

• Tubing

Subject of 
this 
Presentation
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Methods of Well Purging

Well Purging
(Potential Biases)

• Low-flow purging and sampling

• Purge to stabilization of indicator parameters

• Traditional well-volume purging

• Passive and no-purge sampling
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Traditional Well-Volume Purging

Well Purging
(Potential Biases)

• High variability between events:  purge rate, method, etc.

• Low-yield wells evacuated, sampled after recovery

• 3 – 5 well volumes purged (by bailer or pump)

• High volumes of purge water
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Well Purging
(Potential Biases)

Source: QED Webinar, Trends in Groundwater Sampling: 
A Comparison of Groundwater Sampling Methods.
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Traditional Well-Volume Purging

Well Purging
(Potential Biases)

• Surging action increases turbidity

• Stagnant water mixed, increases purge volume

• Purging with a Bailer magnifies effects:

• Causes aeration, can offgas VOCs

• Low reproducibility – imprecision and inaccuracy
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Purge to Stabilization of Indicator Parameters

Well Purging
(Potential Biases)

• Purging with a Pump while monitoring indicator parameters

• Flow rate is not always a concern, drawdown not assessed

• Overpumping can lead to same biases as well-volume purge

• Pulls from above and below screen interval

• Can mobilize constituents
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Well Purging
(Potential Biases)

Purge to Stabilization of Indicator Parameters
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• Preferred method of groundwater sampling by Montana 

DEQ Contaminated Site Cleanup Bureau (Groundwater 

Sampling Guidance, March 6, 2018). 

• Method published in EPA Groundwater Issue April 1996 by 

Puls and Barcelona under title “Low-Flow (Minimal 

Drawdown) Ground-Water Sampling Procedures.”

• Common method used by state agencies, national 

consulting companies.

Well Purging - (Potential Biases)

Low-Flow Sampling
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• Low-flow Sampling is a method, not a pump type

• Pump type is selected based on water depth, flow rate, 

well diameter, etc.

• In response to your questions, DEQ is evaluating potential 

biases based on pump type (bladder pump vs. peristaltic)

Well Purging - (Potential Biases)

Low-Flow Sampling
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Well Purging - (Potential Biases)

Low-Flow Sampling
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Well Purging - (Potential Biases)

Low-Flow Sampling

Source: QED Webinar, Trends in Groundwater Sampling: 
A Comparison of Groundwater Sampling Methods.
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Well Purging
(Potential Biases)

Low-Flow Sampling

DTW ?
Turb ?
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Effects of Purge Method on Accuracy

Well Purging - (Potential Biases)

Source: QED Webinar, Trends in Groundwater Sampling: 
A Comparison of Groundwater Sampling Methods.
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• Low-flow sampling is preferred method of Bureau

• Increase repeatability and accuracy

• More representative of natural conditions

• Limits uncertainties introduced by other methods

Summary

Well Purging - (Potential Biases)
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What About Reimbursement?

Low-Flow Sampling

ANALOGY: NOT BASED ON ACTUAL DATA
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What About Reimbursement?

Low-Flow Sampling

1. Low-Flow Shallow

2. Low-Flow Deep

3. No Purge

4. Separate Category or Add-on: 
Low Yield or IBI


