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Evolution from Rule-of-Thumb to Rule
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1980s: 10%�of�saturation�
“rule-of-thumb”�proposed

1992: 1%�of�saturation�
indicates�possible�
presence�of�DNAPL

2004: 1%�rule�of�thumb�
can�be�used�to�infer�the�
presence�of�DNAPL

Historical Timeline

Source: Newell and Ross, 1992



The�DNAPL�"1�Percent�Rule":�Is�It�Still�Relevant?

Cautions
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Factors Influencing Groundwater Concentrations

Sample interval length

Sample location

Size and nature of DNAPL zone

Source:�Pankow�and�Cherry.�1996



Factors Influencing Groundwater Concentrations

The�DNAPL�"1�Percent�Rule":�Is�It�Still�Relevant?

Source:�Pankow�and�Cherry.�1996



Case Study 1
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5 ft



Case Study 2
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Case Study 3
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• Groundwater�concentration�in�
monitoring�wells�less�than�0.1%�
of�TCB�solubility.

• DNAPL�visually�identified�next�to�
monitoring�wells�using�Waterloo�
Profiler.

• Substantial�impact�to�
groundwater�remedy�design.�



Case Study 4
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• Dichloromethane�and�chloroform�
concentrations�exceed�1%�
solubility�during�Waterloo�
Profiler�survey.

• No�DNAPL�was�ever�encountered�
or�recovered�during�subsequent�
investigation�and�remediation.



What does exceeding 1% solubility represent?
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The sampled groundwater may have come in contact with DNAPL at some 
point along its flow path. (Kueper et al. 2014)

Exceedance of 1% solubility can occur

Ø � Inside�DNAPL�source�zone�–�Presence�of�DNAPL

Ø � Downgradient�of�DNAPL�source�zone�– Impact of�DNAPL

Ø � Sites�where�DNAPL�never�existed�below�the�water�table�–�Phantom�of�DNAPL

Ø � Sites�with�totally�depleted�DNAPL�–�Memory�of�DNAPL



What does exceeding 1% solubility represent?
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Source:�Newell�and�Ross�1992

Source:�Kueper�et�al.�2014
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Thank�you FOR FURTHER INFORMATION, 
PLEASE CONTACT:

MIAO ZHANG, PARTNER

MIAO.ZHANG@ERM.COM 

mailto:Miao.zhang@erm.com

