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ABSTRACT

The Campotosto Lake is one of the biggest reservoirs of Europe, with a storage capacity exceed-
ing 200 million of m®. The natural original lake was confined with three large dams owned by
Enel.

In the recent past, the lake and the dams have been subjected to a series of seismic events
known as the seismic sequence of L'Aquila in 2009 and the seismic sequence of Central Italy in
2016-17. Following the last one, Enel promptly decided to temporarily lower the water level to
carry out surveys, measurements and automatic monitoring activities. Based on available data, in
order to verify, ensure and asseverate the safety conditions of the dams and the lake’s slopes, a
series of multi-disciplinary studies and in-depth analysis were specifically conducted.

Detailed studies were developed for the Poggio Cancelli embankment dam: geotechnical sur-
veys, geophysical in situ tests and “advanced” laboratory tests in order to define at best the foun-
dation soil characteristics, thus reasonably excluding the liquefaction risk applying sophisticated
methods of analysis. Moreover, InNSAR analysis allowed to retrieve the displacement history of
the sites and confirmed the topographic measurements taken before and after the earthquakes.
Displacement data, together with the real accelerograms recorded at the dam toe were used for a
back analysis of the settlements by means of a FEM model of the dam. With this validated model,
it was possible to simulate the seismic response of the embankment in the catastrophic scenario
represented by the worst expected earthquake at the site. However, recent and important research
contributed to establish the position and associated potential magnitude of the Campotosto fault.
They indicate that the seismic scenario adopted by our analysis is precautionary, therefore our
results are conservative.

Seismic assessments on the other dams and InSAR analysis of the slopes surrounding the res-
ervoir were also carried out.

All these studies were concluded in 2020 showing good results and satisfactory safety factors,
allowing Enel to set up again Campotosto reservoir to normal water levels.



1 CAMPOTOSTO LAKE AND DAMS
1.1 The Campotosto Lake

The Campotosto basin was the site of an ancient lake, used as a mine of peat for fuel since 1800s.
Peat digging continued until 1924.

The reservoir for hydroelectric purpose was built in 2 phases. In the first one (1940-1951), it
was subdivided in two parts, one contained by the Poggio Cancelli dam, the other barred by the
Rio Fucino dam and Sella Pedicate dam, for a storage capacity of 153 million cubic meters and a
maximum water level of 1310.50 m asl.
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Figure 1. The Campotosto Reservoir, Dams and Hydro Power Plants.

Afterward (1964-1971), the dams were raised and the two reservoirs connected. The total ca-
pacity increased to 218 million m?, with an accepted maximum water level of 1317.50 m asl.

The Campotosto lake is located in two regions, between the provinces of L'Aquila, Rieti and
Teramo. It extends for 14 sq km within the Gran Sasso and Laga Mountains National Park. The
reservoir is the uppermost basin of a complex system of Hydro Power Plants, with two Pumped
Storage schemes (Figure 1). The lake is also used for water supply, irrigation, fishing and fish
farming and tourism.

1.2 The Dams - Main technical characteristics

The Rio Fucino Dam (Figure 2) is a 37 m high concrete gravity dam, with right abutment in stones.
The dam has a straight planimetric course with a total crest length of 154 m. All the outlets of the
reservoir are located here, with a typical morning glory spillway.

The Sella Pedicate Dam (Figure 2) is a 21 m high concrete dam, with a 14 m high embankment
dam in the left final part. The dam has a broken line planimetric trend, with a total crest length of
816,5 m.

Figure 2. Rio Fucino gravity dam (on the left) and Sella Pedicate gravity dam (on the right)

The Poggio Cancelli Dam (Figure 3) is a 27 m high embankment dam, with clay core and un-
derlying concrete diaphragm wall. The dam has a straight planimetric course with a total crest
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length of 500 m. In the upstream part of the embankment, the old earthfill dam has been incorpo-
rated; the dam is equipped with transition zones and filters in a modern set-up, and a culvert for
inspection and leak collection is located in the downstream nail. An accelerometer station is also
installed at the toe of the dam, which has been in operation since 2009 and has recorded almost
every earthquake that has occurred in recent years. More details about that were discussed in par.
4.1.

Figure 3. Poggio Cancelli embankment dam. The accelerometric station is shown on the right.

2 SISMOLOGY OF THE SITE
2.1 Seismic Hazard and seismogenic faults

In the last decade, central Italy was struck by devastating seismic sequences resulting in hundreds
of casualties (i.e., 2009-L'Aquila moment magnitude [Mw] = 6.3, and 2016-2017 Amatrice-
Visso-Norcia Mw max = 6.5). The Campotosto lake is located within a sector between the capable
seismogenic sources (Paganica and Monte Vettore faults) of the described seismic sequences.
This high-level hazard seismic zone was particularly activated in the last part of the 2016-2017
sequence (par. 2.2.). These seismogenic faults, historically connected to the Campotosto area,
have long been debated by the scientific community and reviewed recently by an important re-
search carried out by the University of Camerino, that has identified a linkage transfer zone in
this Laga Mountains sector (Figure 4).
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Figure 4. The linkage Campotosto seismogenetic source between two main seismogenetic ones associated
to the 2009 “L’Aquila” and 2016-2017 “Central Italy” last seismic sequences (Tondi et alii, 2020).

The research was developed through a multidisciplinary approach combining paleoseismolog-
ical shallow trench analysis, epicentral relocations of the whole 2017 seismic sequence, deep and



