PROJECT PROFILE
GEOPHYSICAL INVESTIGATION OF RIVERS CASINO SITE IN PITTSBURGH
D’Appolonia was retained to conduct a
geophysical survey at the proposed Rivers Casino site, located in an area used
as a parking lot immediately north of
the Carnegie Science Center and adjacent to the Ohio River in Pittsburgh,
Pennsylvania. The survey area covered
about 11 acres. The survey, which was
conducted for the Turner Construction
Company, was performed using a
Geonics EM-61 metal detector capable
of mapping metal and non-ferrous metallic objects to depths greater than 10
feet. The purpose of the survey was to
identify potential obstructions that
could interfere with the installation of
auger-cast piles that were planned for
the foundations of the proposed casino
complex.
The types of obstructions that are most
hazardous to the drilling of auger-cast
piles are old reinforced-concrete foundations or buried pipes and possibly
underground storage tanks (USTs).
These potential obstructions all exhibit
a metallic signature. The Geonics EM61 is a high-sensitivity, high-resolution,
time-domain metal detector used for
detection of both ferrous and non-

ferrous metallic objects. The EM-61
maps the distribution of metal with high
resolution for targets within about 10 to
15 feet of the ground surface. The response can then be contoured on a site
plan drawing in a manner that indicates
the locations of potential features of
interest.
The EM-61 is designed in such a way
that it is possible not only to separate
anomalies spatially, but also to distinguish deeper metallic objects from shallow ones. The instrument has two receiver coils that can be tuned such that
the response to surficial metal will be
identical. Because the two coils are at
different elevations above the ground,
the upper antenna needs to be set at a
higher amplification than the lower one
for the response to surficial metal to be
identical. For subsurface metal, the difference in coil response is reflected by
an increasing difference in coils response as the metal is progressively
deeper. It is not possible to precisely
define depth, as the coil responses also
depend on the mass of metal, but it is
possible to infer if objects are relatively
shallow or deep.

The EM-61 survey was conducted at night
in order to have full access to the site.

The EM-61 data were gathered on the
basis of linear profiles taken on 5-foot
centers. Data readings were taken automatically at approximately 0.7-foot intervals using an odometer on the equipment trailer. The survey data were contoured and plotted using the SURFER
software and the results, as shown below, indicate the presence and location
of buried foundations and other objects
at the Rivers Casino site. Many of the
objects shown can be inferred from old
maps of the site, but some are not indicated on any maps and would not have
otherwise been anticipated during foundation construction.

Distribution of subsurface metal from EM-61 survey
(purple = highest amount; blue = minimal to no metal).

Study site along the Ohio River in Pittsburgh, Pennsylvania.

