
FastTIMES  v. 12, no. 1, March 2007 15

Indirectly Mapping Subsurface Hydrocarbon Contamination 
Using EM and Groundwater Data
by Mustafa Saribudak
Principal Geophysicist-Geologist
Environmental Geophysics Associates
www.environgeophysics.com
ega@pdq.net

It was in the middle 1990s, a few years after I started working as a consulting geophysicist, when I re-
ceived a phone call from a geologist. He asked me if I could map a hydrocarbon plume about 30-40 feet 
below surface. I did not know the answer to that question so I told the potential client that I would do 
some research on the subject and get back to him. In the meantime I received all the geological infor-
mation from him.

The site was an abandoned corner gas station from which all the “leaking” tanks were removed (Fig-
ure 1). Installed monitoring wells did not show any more hydrocarbon contamination. The geology 
consisted of unconsolidated sediments of silt, silty clay, and sand, which were underlain by gneiss. The 
site was assumed to be clean and was closed by the EPA. Six weeks after the closing, three monitoring 
wells which were located along a north-south line in the western part of the site showed hydrocarbon 
contamination. This was the time when the geologist called me for help. He projected that the con-
tamination from the leaking USTs were somewhat held within the sedimentary units and were released 
randomly to contaminate the three monitoring wells in a row.

In those years, I would always call someone in the industry or at a 
university to get another perspective on the project that I was deal-
ing with. I called two mentors and discussed the project with them. 
The results were mixed; it was too deep to map a hydrocarbon 
contamination; the site conditions were not ideal with thick metal 
fences and very busy traffic in the northern part of the site. In the 
end, for several reasons, I was alone to make a decision whether I 
can do the job or not.

I called the client and told him that I may not be able to map the 
contamination but that I could offer him some geophysical data 
that could provide some useful subsurface information that could 
help him understand as what was going on at his site. He accepted 
the proposal and we performed EM34 and magnetic surveys at 
the site. The magnetic results did not show any indication of USTs 
at the site but they mapped the configuration of a gneissic mass 
in the subsurface and indicated geological contact between the 
gneiss and the unconsolidated sedimentary units. The EM34 re-
sults showed a distinguished anomaly in the central part of the site, 
which corresponded to a known “subsurface bench.” The subsur-
face bench was an area where the sedimentary section dropped 
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Figure 1. Map of the site (contoured 
area) with monitoring wells and ground 
water flow. The contaminated wells are 
V, N and Q in the western (left) part of 
the site. Locations A and B were drilled 
and found groundwater contaminated 
with hydrocarbon coming from the ac-
tive gas station located north and east 
of the site.
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