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THE FREEWAT PROJECT
FREEWAT is an HORIZON 2020 project financed by the EU Commission under the
call WATER INNOVATION: BOOSTING ITS VALUE FOR EUROPE.
FREEWAT aims at simplifying the application of EU water-related Directives by
means of an innovative GIS-integrated open source and public domain ICT tool (the
FREEWAT platform) for the simulation of water quantity and quality in ground- and
surface-water.

The FREEWAT platform aims at producing scientifically and technically sound
decisions and policy making based on data and innovative data analysis tools.
Policy makers may benefit from its application adopting a participatory approach, by
involving stakeholders during the phase of River Basin Management Plan definition.
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THE CASE STUDY
The case study area of Follonica-Scarlino is located in the south part of Tuscany in a
coastal plain at the end of the Pecora River valley. This area belongs to the “Colline
Metallifere” pyrite-base metals district and starting from Etruscan-Roman times to
present days there have been various mining and metallurgical activities in the area.

The Follonica-Scarlino aquifer system is one of the
groundwater reservoir characterized and defined by the
Region of Tuscany under the EU Water Framework Directive
2000/60/EC, so many data about the aquifer were
collected. The study area is affected by various issues but
the numerical model created through FREEWAT platform
was used to study in particular the aquifer over-exploitation
problem, according to the River Basin Management Plan
compiled by Northern Apennines District Authority, in
application of the WFD.

The deficit in quantity of the resource is mainly
caused by the huge industrial withdrawals, but civil
water supply during the summer season it’s also
notable as the population of the area grows up to
ten times more, due to seaside tourism.
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THE NUMERICAL MODEL
The application of the FREEWAT platform to the Follonica-Scarlino aquifer obtained a
groundwater flow numerical model based on a solid conceptual model of the
aquifer system.
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THE NUMERICAL MODEL
The numerical model, conveniently tuned, is able to forecast the response of the
aquifer system to different solicitations and changes in the water balance simulating
different scenarios. According to the problem and to the water policy to target, the
case study was useful to investigate various design solutions to increase the quantity
of the water resource and to provide a reliable support to decision makers.

Bottom values of the 4 Model Layers
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THE PARTICIPATORY APROACH
The participatory approach of the H2020 FREEWAT project, carried on through seven
focus groups, led the stakeholders to reach an agreement about scenarios to be
explored with FREEWAT software platform.

Main components of the Focus Group

local decision makers and policy implementers

•public universities and national research centres

•water utilities and industries

•citizens, geo-engineering companies 
and professional

•agro-food industry

•farmers associations

•environmental associations

•touristic operators

•energy managers

•labour unions



THE PARTICIPATORY APROACH

steady state model and 
SWOT analisys for scenarios

Project 
introduction 

steady state model calibration.
Transient state model.

Simulation of scenario 0 

conceptual model
and data collection

from conceptual model to 
numerical model

Simulation of
scenario 3

results and 
conclusions

identifying the case study objectives targeting water management issues
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Focus Groups 1-3: identifying the case study objectives

1. understanding how water management issue was perceived in the study area
and how much the stakeholders believed that new technologies could improve
water management;

2. clearing the air of any possible misunderstanding about our commitment in this
project as members of a public institution. This is useful to keep calm the
climate of the group and have the possibility to make a good work altogether in
a collaborative manner;

3. reaching a shared awareness of the available data set to build the numerical
model. The missing data set were supplied by the stakeholders involved.
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Focus Groups 1-3: identifying the case study objectives

4. the important gap in quantity of the water resource identified as the main water
management problem by the River Basin Management Plan for this area
emerged in very clear way during the focus group;

5. the stakeholders characterized the objective of the case study in finding an
alternative source for the huge amount of withdrawals of the industrial
activities, agriculture and tourism. Three components of the same problem: to
grant a constant and sustainable development of the economic activities in the
coastal plain of Follonica and Scarlino. For this reason even the social part of the
society took part to the focus group through some of the labour unions.
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Focus Groups 4-6: targeting water management issues

a) identifying the measures to target among those foreseen by the River Basin
Management Plan in the Programme of Measures.
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Focus Groups 4-6: targeting water management issues

b) selecting workgroup techniques: for this case study SWOT Analysis and
brainstorming were adopted.
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The scenarios

The community of the stakeholders chose two of the four scenarios that came out
from the focus group.

The scenarios number
* 0 desalination plant

1 well field displacement
* 3 mine water drainage reuse

were focused on the comparison of alternative water management strategies

The scenario number
2 very hard summer drought conditions

was centred on possible future changes to the system
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The scenarios

Scenario 0 : the construction of a desalination plant in order to improve the
quantity of the resource. This scenario was based on the fulfilment of a part
of the measures foreseen by the Programme of Measures of the River Basin
Management Plan for the Northern Apennines District.

Water budget and comparison between two 
hydraulic heads simulated with FREEWAT in 
transient condition (low level condition sp12: 
July-September 2012). Constant-Head-In 
represents seawater intrusion.

Scenario 0 Current State 
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The scenarios

Scenario 1 : the removal of Salciaina wells field used for drinkable water supply
and the building of a new well field far from the coastal area. The aim of this
scenario is to demonstrate the utility of this project solution in reducing the
phenomenon of saline intrusion.

Scenario 2 : the simulation of an hypothetical future event of piezometric level in

very hard summer drought conditions following a winter very poor of rains.
This scenario was intended to identify the best solutions (e.g.: drilling new
wells? limiting the withdrawals? and where?) to address such a crisis
situation.

These scenarios were not chosen by focus group participants, 
so they were not implemented in FREEWAT model.
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The scenarios

Scenario 3 : the reuse of Gavorrano Mine drainage water for industrial purpose

instead of instead of withdrawals from wells located in the central industrial
areal in the middle of the plain. The aim of this scenario is to demonstrate
the utility of this project solution in reducing water table depression and sea
water intrusion.

comparison between two water tables 
simulated with FREEWAT in transient 
conditions (low level condition sp24 -
July-September 2015) using 50% of the 
mine drainage water for industrial 
porpouse (total amount of the industrial 
area needs = 3524 m3/day)

current state
Scenario-3
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Focus Groups 7:

Results and Feedback from the stakeholders

- FREEWAT is an important tool in order to improve the
knowledge of a study area or of a problem and to organize
and share data;

- no software licenses costs;

- FREEWAT project gave the opportunity to organize the big
amount of data collected for the Follonica-Scarlino aquifer
basin;

- the scenario of the reuse of mine drainage water instead of industrial withdrawals is a very useful starting
point to increase opportunities for productive activities in a very responsible manner for society and
environment and also capable to generate new “decent work *” and long-lasting jobs;

- tools like FREEWAT are important to produce new work that is not only “decent” but also “green ” because
this is the most successful way to make work sustainable and long-lasting;

- relevance of the results of FREEWAT for the management of water resources in touristic season planning;

- some engineers of local industries are interested in using FREEWAT platform as a modeling tool. They want
also to use the numerical model produced by this case study to start new model implementations.

* definition of the United Nations Economic and Social Council and of the International Labour Organization
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Conclusions and new challenges for the future

- more awareness about benefits in using numerical modeling

- usefulness of participatory approach

- Policy Briefs for decision makers

- to enhance quality and quantity of data to improve the numerical model;

- to grow up water resource monitoring;

- to pass from the case study to a real application in the study area;

- to get more involved decision makers who have now to receive FREEWAT
suggestions for a new kind of water management;

- to get more involved the agriculture world of local stakeholders even if they are
not so used to employ and understand tools for numerical modeling like
FREEWAT.
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Grazie

Link alla pagina del caso studio FREEWAT sul sito di Regione Toscana

www.regione.toscana.it/-/progetto-freewat

Sito del progetto:   www.freewat.eu


