























MAGNETIC ANOMALIES OF STEEL DRUMS

Figure 5. A single drum buried horizontally. The magnetic inclination was
around 58°. (a) Photograph of the preparation of the underground target.
(b) Anomaly map of the total intensity field. (c) Map of vertical gradient.

X Y VRT_GRD
6.014 0.4 40.0
6.000 0.9 41.2
6.000 1.4 43.8
6.000 1.9 50.6
6.010 2.4 61.7
6.023 2.9 89.5
6.015 3.3 145.7
6.001 3.9 232.1
6.009 4.3 288.8
6.023 4.9 344.0
6.024 5.3 282.7
6.024 5.9 167.1
6.015 6.3 71.0
6.002 6.9 -39.5
6.009 7.3 -60.5
6.022 7.9 -52.7
6.016 8.3 -39.2
6.002 8.9 -17.1
6.000 9.3 -10.5
6.000 9.8 -7.2
6.008 10.3 -4.1
6.021 10.8 -0.6
6.024 11.3 -0.0
6.024 11.8 -0.2
6.024 12.3 -3.2
6.024 12.8 -8.0
6.024 13.2 -9.6
6.024 13.8 -10.7

Table. 1. A sampling in (X,Y) coordinates of the vertical gradient distri-
bution VRT_GRD, along a N-S oriented profile, across the magnetic
anomaly due to the three buried steel drums (Figure 3c).

After finding an anomaly that appears related to the
presence of steel drums, it is very important to determine
the quantity and depth of the iron mass. Much information
can be drawn from the morphology, intensity and shape
characteristics of anomalies for evaluation of the perti-
nence of performing an excavation, for estimation of the
volume of drums the depth of the deposits, and finally for
guiding the excavation, to avoid damaging the drums and
dispersing their contents into the environment during the
recovery. This assessment must be performed rapidly, since
the digging operations often need to be conducted imme-
diately following the geophysical surveys. Therefore, it is
necessary to provide immediate guidance for work opera-
tors and to define the procedure for excavation, starting
from a preliminary magnetic map that is processed on site.

On the basis of our experience from many excavations,
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Figure 6 (left). Underground railway track, as E-W oriented. Anomaly
map of the total intensity field.

Figure 7 (below, left to right). A drum lid on the ground surface. (a) Anom-
aly map of the total field intensity. (b) As (a), after rotation of 180°.

the target depth was assessed as around 90% of the plani-
metric distance (in m) between the maximum and minimum
points on the magnetic anomalies map. This measurement
can be related to the distance from the sensor. Therefore, it
is essential to have a large number of measurements, sam-
pled on a regular grid, to define the exact morphology of the
magnetic anomaly.

Generally, there is no information available on the un-
derground storage of drums, so whether they will be verti-
cal, horizontal, or arranged chaotically. Thus it is even more
difficult to provide information about the number of con-
tainers when modeling waste disposal sites.

Numerous studies on the magnetic anomalies that can
be generated by steel drums have been discussed here. The
modeling of magnetic anomalies produced by steel drums
with an in-depth analysis of permanent and induced parts
has also been presented. Moreover, studies undertaken at the
INGYV in this field that have made use of field experience and
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the test sites prepared for this purpose have been shown. The
authors hope that this study can serve as a reference for those
who are working in this field and are applying magnetomet-
ric techniques to detect buried drums in the time consum-
ing and complex activity of environment protection, in
which the contribution of geophysics, and in particular of
magnetometry, can be very significant.
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drums. Moreover, upon request, the authors are willing to provide the
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