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1. Introduction 

The Interreg Italy-Croatia project MoST “Monitoring Sea-water intrusion in coastal aquifers and 

Testing pilot projects for its mitigation” aims at testing solutions against saltwater intrusion in 

agricultural areas, a worldwide problem exacerbated by human activities and climate changes. 

The regions of interest of MoST project are the Veneto Region coastal plain south of the Lagoon 

of Venice (Italy) and the Neretva river mouth (Croatia). 

WP4.2 Action, Venice coastal plain, aims to test the efficiency of specific adaptation 

measurements to counteract and/or mitigate the effects of climate changes on the process of 

saltwater intrusion. Specifically, among the mechanisms causing the saltwater contamination in 

farmlands, two of them can be significantly reduced by the installation of a cut-off wall to reduce 

the saltwater leakage from the lagoon bottom and the Bacchiglione and Brenta river beds.  

The present report is the final version of the deliverable “A cut-off wall along the lagoon margin” 

(D_4.2.1). It includes the hydro-stratigraphic analysis and water monitoring carried out by PP1 

specifically to support the design of the cut-off wall. This deliverable, however, excludes details 

on the design and characteristics of the cut-off wall plan, for which please refer to the specific 

reports of the LP and PP2. 

2. Materials and methods  

The background knowledge and dataset, essential for the assessment of the suitability of this 

measure for mitigation saltwater contamination in farmlands, are included in DOC n. MoST-CNR 

3.1-001, DOC n. MoST-CNR 3.1-004, DOC n. MoST-CNR 3.2-003, DOC n. MoST-CNR 3.3-001, DOC 

n. MoST-CNR3.4-001 and their updated versions. 
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3. Preliminary selection of the site for the cut-off wall 

The preliminary mitigation plan carried out by LP and PP2 had hypothesized the position of the 

cut-off wall just close to the Canal Morto embankment, with the aim to reduce the potential 

saltwater leakage from the lagoon bottom and the Bacchiglione and Brenta riverbeds in the 

nearby of the freshwater intake.  

For this reason, the location of the cut-off wall was preliminary selected in correspondence of 

the sandy paleo-channel and the head of the drainage pipe that will be used for the sub-soil 

freshwater distribution system (Fig. 1). 

 

 

Fig. 1 - Preliminary position chosen for the cut-off wall. 
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Particular attention was paid to the search for the underground gas pipes that cross the pilot site 

and to the mapping of their positions (Fig. 2). 

 

 

Fig. 2 - Position of the underground gas pipe. 
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4. Geognostic investigation 

Based on the preliminary plan carried out by LP and PP2, PP1 started with new in situ and 

laboratory investigations at the end of May 2020, for the specific purpose to acquire new subsoil 

data to support planning and designing of the cut-off wall. 

In particular, two new 20-m sediment cores, MoST1a and MoST5, were drilled to overcome the 

lack of information on the hydro-stratigraphic context to plan the installation of the cut-off wall. 

MoST1a and MoST1b wells were located close to the expected position of the hydraulic works 

for the freshwater intake (Fig. 3), just at the edge of the cultivated field, near the foot of the 

embankment towards the Morto Channel. MoST5 well was located at the opposite embankment 

of the Morto Channel. The presence of a gas pipeline very close to the freshwater intake work 

forced caution in coring operations. 

 

Fig. 3 - Positions of the MoST1a, MoST1b and MoST5 sediment cores and piezometers. 
The green line indicates the position of the underground gas pipe. 

Detailed hydro-stratigraphic analysis was carried out on the new sediment cores. Fig. 4 and Fig. 

5 show some examples of photos of the sediment line cores. 
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Fig. 4 - MoST1a sediment line cores 0-5m. 
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Fig. 5 - MoST5 sediment line cores 0-5m. 
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In addition to the sediment sampling, three new piezometers were installed in the drilling holes 

after the sediment core recovering. The piezometers have been screened in the following 

sections:  

● 18.50-21.50 m, MoST1a 

● 1.2-9.40 m, MoST1b 

● 3-14 m, MoST5 

Water level, EC and T profiles are acquired weekly and in continuous at selected water depths. 

Some example of vertical EC profiles recorded in these piezometers are shown in Fig. 6-Fig. 8. 

 

Fig. 6 - MoST1a: EC log profile. 
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Fig. 7 - MoST1b: EC log profile. 

 

Fig. 8 - MoST5: EC log profile. 
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5. Update of the location of the site identified for installing the cut-

off wall 

Result of detailed investigation carried out by LP and PP2 highlights that the potential saltwater 

leakage from the lagoon bottom and the Bacchiglione and Brenta riverbeds in the nearby of the 

freshwater intake is negligible. In addition, the results of the monitoring and hydro-stratigraphic 

analysis provided by PP1 trough hydro-stratigraphic analysis pointed out that the Morto Channel 

water is always almost fresh (Fig. 9). The events with higher levels of EC, even though sporadic 

and for short-time, can be avoided by the proper management of the gates located in the 

upstream of the channel, at Botte delle Trezze gates. 

Therefore, the cut-off wall is no longer necessary at the foot of the Morto Channel embankment. 

However, the need to install a cut-off wall arise at the end position of the sub-irrigation pipe, 

because the presence of an unexpected high permeability subsoil layer precludes the possibility 

to keep the freshwater within the pilot site. 

The location of the cut-off wall was finally selected at the south of the field interested by the sub-

irrigation test, at the end of the sub-irrigation pipe (Fig. 10), to keep the freshwater inside the 

field. 
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Fig. 9 – Electrical Conductivity values (E.C.) at Morto Channel, Brenta and Bacchiglione rivers. 

 

Fig. 10 - Location of the cut-off wall (light-blue line) at the end of the sub-irrigation pipe (red 
line). Wells S4 and S5 are indicated by the stars. 
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6. Geognostic investigation at the newly selected site 

The plan for the installation of the cut-off wall in the new location at the end of the subirrigation 

pipeline benefited from the availability of two sediment cores (Fig. 9) already taken as part of 

previous projects and two piezometers installed in the related cores (S4 and S5). Additional 

sediment core analysis and groundwater monitoring supported the proper planning of the cut-

off wall in the new location at the end of the sub-irrigation pipe, as underground reference for 

the new cut-off wall site. 

Detailed hydro-stratigraphic analysis was carried out; the photos of the sediment line cores are 

shown in Fig. 11-Fig. 15. 

 

Fig. 11 - – Core S5: line 0-4m below ground surface. 
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Fig. 12 - – Core S5: line 4-8m below ground surface. 

 

Fig. 13 - – Core S5: line 8-12m below ground surface. 
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Fig. 14 - – Core S5: line 12-16m below ground surface. 

 

Fig. 15 - – Core S5: line 16-20m below ground surface. 
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Water level, EC and T profiles were acquired weekly and in continuous at selected water depths. 

An example of vertical EC profiles recorded in these piezometers is shown in Fig. 17. 

 

Fig. 16 - S4 and S5 EC log. 

The stratigraphic analyses (Fig. 16) outlined the presence of sand from the ground-level until 9 

m depth, corresponding to the phreatic aquifer. 

This confirms that the installation of a cut-off wall at the end of the pipe is essential to prevent 

the dispersion in the southern direction of the freshwater through the surficial high permeable 

layers. 
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Fig. 17 - Lithostratigraphic section of core S5 showing the position of the aquifers (light blue 
layers). 
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7. Installation of the cut-off wall 

The works for the installation of the cut-off wall, oversaw PP2 and coordinated by LP, started on 

November 2020 and lasted a few days (Fig. 18).  

A trench 7 m wide and 2,5 m deep (Fig. 19) has been excavated and filled with a mix of sand, silt 

and clay, characterized by lower permeability than the surrounding materials. 

This will prevent the dispersion of the fresh water at the end of the sub-irrigation channel. 

 

 

 
Fig. 18 - Excavation works for the installation of the cut-off wall. 
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Fig. 19 - Section of the cut-off wall. 

This deliverable excludes details on the design and characteristics of the cut-off wall plan, for 

which please refer to the specific reports of the LP and PP2. 

 

 



 
 

 
 
 
 
 
 

 

 
 

  
 

 

 

 

 

 

Cutoff wall realization (on the left) and the final result upper view (on the right) 

 

 

 

 

 



 
 

 
 
 
 
 
 

 

 
 

  
 

 

 

 

 

 

 

 

 

“Perizia suppletiva e di variante n. 1” 

draw up in Italian by Land Reclamation Authority 
“Consorzio di di Bonifica Adige-Euganeo” in 

accordance with the Italian regulations 
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