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U.S. EPA risk management paradigm is to destroy
the hazard or prevent exposure. States
implementing the UST program often don’t use
the flexibility in the U.S. EPA policy.

They put too much attention on destroying the
hazard and do not think of ways to prevent
exposure.

They try to manage the contaminants instead of
managing the aquifer as a water supply.



Our ability to clean up contamination in ground
water depends to a large extent on our ability to
move fluids through the contaminated material.



Groundwater flows rapidly through sand and
carries a plume of contamination to the water
supply well.

The exposure is high, the risk is high, but these
sites are relatively easy to clean up.




Groundwater flows very slowly through clay. Most
often, the plume of contamination does not reach

the water supply well.

The exposure is low, but these sites are difficult to
clean up.



Clay overburden with low hydraulic conductivity is
particularly common in flood plain landscapes.

How can we characterize these sites to determine
whether the drinking water aquifer is exposed to
contamination with petroleum hydrocarbons from
a UST release?
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1)

2)

3)

4)

Approach:
Conduct a survey of electrical conductivity.

Evaluate lithology from the logs, to produce a
site conceptual model for vertical flow of ground
water down to the drinking water aquifer.

Collect ground water samples from temporary
wells.

Compare the vertical distribution of benzene in
ground water to the capacity to move ground
water and produce a plume.



1)

2)

3)

4)

Approach:
Collect core samples at various depths.

Extract the cores and determine concentrations of TPH
and Benzene in the sediment (mg/kg).

Calculate concentration of Benzene in pore water.
Confirm the well samples by comparing the calculated

distribution of Benzene in water to the site conceptual
model for flow of ground water.



The “expected” Benzene concentration in soil pore water (C,) is
calculated as:

C — Co,NAPL
W %)
KNAPL + 0 =
NAPL
Where:

C, is the concentration in the ground water

C,, nap. 1S the concentration in the gasoline that was
spilled

6,45, 1S the porosity filled with gasoline

6 , is the water-filled porosity

Ky, 1S the distribution coefficient between gasoline
and water

Rixey, W. G. and S. Joshi. Dissolution of MTBE from a residually trapped
gasoline source, APl Soil and Groundwater Research Bulletin No. 13,
American Petroleum Institute, 2000.



C. wap. (the concentration of Benzene in the gasoline

0,

that was spilled) is estimated from the concentrations
of Benzene and TPH in the core extracts:

C, nap. = benzene (mg/kg)/ TPH (mg/kg)

0,



BROWN’S ASHLAND

Petroleum contamination was from

UST systems. Contamination was

discovered during 1991 tank removal
activities.

Contamination levels:

In the floodplain of the Ohio
River, Friendly, West Virginia
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Ashland

" N\ EPA#5
EPA #1
50 feet
EPA #6
o Piezometer EPA-BA #1 at Location #1

screened 30’ to 35’ bgs,, river cobble at 3¢
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Based on the distribution of TPH and the
lithology, there is little chance that fuel
contamination can enter the deep aquifer at this
Site.

This conclusion is supported by the
concentrations of contaminants in temporary
wells at the bottom of the clay layer. Measured
concentration are below the MClLs.



