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normal survey grid was not practical, so the instrument was inte-
grated with an AG132 GPS system for positioning, and traffic cones 
were used at the end of each survey line and moved along at ap-
proximately three foot intervals during the survey for spatial control 
(Figure 2). Some GPS irregularities due to multiple reflections and 
shadowing from trees and buildings were anticipated and noted in 
the data sets, but these were not detrimental to the data quality, es-
pecially considering the size of the anticipated target.

The EM61 data were downloaded and preprocessed using the 
Geonics supplied DAT 61 MK2 standard software, and the finalized 
data was presented as color filled isopleth maps using Geosoft Oa-
sis Montaj® mapping software. Both the TG 1 and the DC data sets 
were used.

Data Interpretation
Figure 3 presents the TG 1 data for the entire survey along with the identification of the anomaly of pri-
mary interest that was believed to be the location of the UST. Tetra Tech used visual inspection only to 
identify anomalies. Detailed notes were taken in the field identifying cultural and non-target noise, such 
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Figure 2. Conducting the EM61 MK2 
survey (EPA, 2005)

Figure 4. Enlarged EM61 MK2 DC data 
map of former carriage house property 
(upper middle part of Figure 3) showing 
some site features and anomaly of primary 
interest, identifying the location of a leak-
ing underground storage tank.

Figure 3. EM61 MK2 DC data map of entire survey.
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as fence lines, sewer grates, and utilities (Tetra Tech, 2004). Once these were identified from the data 
sets, several candidate anomalies were selected. By comparing the data sets, general assumptions 
were made regarding the anomaly target sizes and depths, and the anomalies were ranked in order of 
reacquisition importance. Particular attention was focused on the former carriage house to the old es-
tate in the neighborhood where investigative sampling had indicated contaminated soil near a drain. An 
anomaly was identified straddling the outside wall of this home as a potential UST (Figure 4, DC data), 
and Tetra Tech recommended that EPA investigate this anomaly, among others.

Anomaly Reacquisition
In December, 2004, Tetra Tech and the EPA investigated anomalies on three properties in the neighbor-
hood. These anomalies were reacquired by the field crew using nearby landmarks for rough position-
ing, and pinpointing with a magnetic locator. The crew used a tile probe and a shovel to determine if  
there was a potential UST associated with any of the reacquired anomalies. A large metal object was 
found beneath the ground surface on the east property line of the former carriage house at the location 
identified as an “anomaly of primary interest” in Figures 3 and 4. This metal object was assumed to be 
a UST. A pressure test performed on the known nearby UST was negative. There were no additional 
significant findings at any other anomaly locations on any other property (EPA, 2005).

Follow-up Activities
In April 2005, ERRS personnel excavated in the area of the anomaly identified during the geophysi-
cal survey. A leaking UST was identified from 2.5 to 4.5 feet below ground surface (bgs) and soil and 
oily product samples were collected from this excavation area. The property owner agreed to contract 
another company to remove the tank and to excavate nearby contaminated soil. The removal action 
(RA) was completed in June, 2005 (Figure 5) (EPA, 2005). A total of 5.75 tons of impacted soil was 
removed and approximately 140 gallons of fuel oil and tank bottoms were recovered from the UST and 
disposed.

A terra cotta pipe that feeds into the drainage culvert and ultimately 
into the stream was identified at less than 2 feet below the original 
location of the leaking UST (EPA, 2005), providing a conduit for 
the spill. Fingerprint scanning analysis comparing samples of the 
spill and those taken from the tank proved conclusively that the 
source of the spill was from the tank (EPA, 2005). The spill gradu-
ally ceased following the removal action. The mystery oil spill had 
been solved.

Conclusions
Tetra Tech was engaged by EPA Region 3 to develop a strategy 
in locating the source of a fuel oil spill in a stream adjacent to a 

residential property near Philadelphia, Pennsylvania. Part of this strategy included a geophysical in-
vestigation to locate an alleged leaking underground storage tank (LUST). Tetra Tech chose to employ 
an EM61 MK2 time domain electromagnetic high sensitivity metal detector. The use of this technol-
ogy combined with careful research on site history and sound environmental investigation techniques 
proved effective in locating the source of the spill and mitigating the environmental impact in this resi-
dential neighborhood, and at lower cost than anticipated.
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Figure 5. Tank removal (EPA, 2005)
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