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Appendix B: Geological setting of the study area supported by geological maps and related references.
Geological setting of the study area
The San Giustino channel is in the hilly-piedmont area of the Abruzzo Region (Central Italy) and it is a tributary of the Pescara River (see main text Fig. 2 therein).
The hilly-piedmont area is characterized by a low-relief hilly landscape carved on sin- and late-orogenic Mio-Plio-Quaternary terrigenous deposits, related to the turbiditic foredeep sequences of the relative marine basin, largely covered and unconformably overlain by hemipelagic marine sequences (i.e., clay, sand, and conglomerate), and by Quaternary continental deposits (mainly colluvial, fluvial, and alluvial deposits) (Fig. A1). The present-day geomorphological setting is resulted from the combination of regional uplifting and eustatic sea-level fluctuations, together with geomorphological and environmental processes, climate changes in the past, and the related variation in sediment transport [1-3]. These processes have controlled the selective erosion on hills and slopes and the shaping of river valleys, with the formation of a series of wide alluvial fans and fluvial terraces. This strongly contributed to define the arrangement of the drainage network and induced strong selective erosion processes.
The Pescara River basin reaches its maximum altitude along the eastern front of the chain area and then, the morphology gradually drops down from the piedmont area to-wards the coastal sector. The lower part of the basin shows a main alluvial valley, limited by steep slopes on the right side and large gentle slopes on the left one, and it is interrupted by urban areas and coastal hydrographical arrangement. The main alluvial valley is characterized by fluvial and alluvial deposits arranged in five main orders of entrenched terraces, commonly named T1 to T5, starting from the highest. The drainage network generally shows a sinuous to meandering drainage pattern. It is characterized, at the local scale, by subparallel drainage patterns (mainly in the lower sectors), by trellis patterns (predominant in both the western and eastern sectors), and by an angular pattern, on the central sector. Local convergent, radial, and sub-dendritic patterns are related to isolated reliefs [4,5] (Fig. B1).
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Figure B1. Lithological sketch map of Central-eastern Abruzzo Region (modified from Parotto et at 2003[6]).
The San Giustino channel flows in SE-NW direction, towards the Pescara River, and it characterized by eluvial-colluvial, terraced and alluvial deposits (Fig. B2). The eluvial-colluvial deposits are formed by very loose to moderately consolidated deposits made up of silt, clay, sand, and reworked soil sediments with thickness ranging from a few to 10 m. The terraced deposits are distinguished in mainly sandy deposits and mainly gravelly deposits. They are made up of sands, silts, and interbedded gravels, arranged in levels and lenses. Finally, the alluvial plain is formed by loose gravel with small levels and lenses of coarse to medium sand with thickness <3m. The bedrock includes three main units of marine deposits: pelitic-sandy, sandy-pelitic, and sandy-conglomeratic deposits referable to Mutignano Fm. [7,8].
In the hilly-piedmont sector of the Pescara River basin, the aquifer is contained into the terraced deposits and the current alluvial plain. It is fed by the limestone aquifers of the Apennine chain in the internal areas, while recharge from rainfall has a major role in the total recharge to the shallow alluvial aquifers moving downstream towards the sea, particularly in correspondence of the terraced deposits that are hydraulically connected to the lower valleys [9]. The permeability of alluvial deposits is variable from 10-3 to 10-4 m/s. The salinization of groundwaters is connected to the presence of depressions of the piezometric surface, in its turn connected to the development for industrial and irriguous purpose, while the extension of the saltwater wedge depends mostly by the permeability and the groundwaters discharge [10]. Finally, the anthropic system between Popoli Gorges and the Adriatic coast may constitute real and potential pollution causes for the groundwater. In fact, near the coastal plain and the main industrial areas, the worst groundwaters are present. A high degree of vulnerability is defined where the thickness of the silty-clayey cover is reduced or absent. In these areas, the main industrial centers that contribute to the increase of the risk of pollution of the aquifer are located [10]. Pollution at the San Giustino channel course is mainly due to unauthorised dumping of wastewaters by the neighbouring built-up areas which spill pollutants in this course even if a purification plant is present at a very short distance. The main pollution is represented by the accumulation over the law limit of ammonia.
 [image: ]
Figure B2. Geological map of San Giustino channel.
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