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LIFE PHOENIX: 
Project updates and implementation of

forecast tools to support decision-making

Roberto Lava, Giovanni Onofrio ARPAV (Italy)

ENSOR online, 18 May 2020
International workshop Emerging policy challenges on New Soil contaminats



AIM OF LIFE PHOENIX

Innovative interinstitutional governance system for managing risks related to the 

diffusion of emerging contaminants in the environment

• PMOC → PMT 
focus on short-chain PFAS (C4 – C6)

• supported through INNOVATIVE FORECAST TOOLS 
and MITIGATION ACTIONS

• this system will help to avoid or at least reduce 
public expenditure on damages caused by 
persistent emerging pollutants

(environment → human health)

prompt, effective, efficient action

LIFE Programme
Total budget: 2.176.493 € 
End Project: March 2021

EMERGING 
CONTAMINANTS

PMOC/PMT

PFAS
short-
chain
PFAS



Estimation of 350000 
people 
exposed to the 
contamination (930 km2)

Env. Health Perspectives, 2020



Operative/Implementation actions:
• B1 Organising a control and risk analysis system
• B2 Implementing an informative and statistic system
• B3 Technological innovation and development (Drinking and irrigation waters)
• B4 Innovative and integrated forecast tools to support decision-making

Monitoring actions:
• C1 Environmental monitoring
• C2 Socio-economic impact

Public awareness and dissemination of results:
• D1 Communication and dissemination to general audiences
• D2 Communication and dissemination to technical audience and stakeholders

Project management 

PHOENIX STRUCTURE



IMPLEMENTING AN INFORMATIVE AND 
STATISTIC SYSTEM

DATA WAREHOUSE almost implemented, SAS Iinformation Technology

REGISTRY 
DATA

LIFE PHOENIX 
DATA

DRINKING WATER 
SUPPLY SERVICES 

+ 

HEALTH 
SURVEILLANCE 

DATA

AGRICOLTURE 
(CROPS, ANIMAL 
BREEDING, FOOD 

SUPPLY CHAIN)

ENVIRONMENTAL 
+

INDUSTRIAL 
PRODUCTION



MITIGATION STRATEGIES

upscale at real size → 3 different wetland systems



DISSEMINATION OF RESULTS lifephoenix.eu

Uptake and translocation 
of PFAS in red chicory

2 peer-reviewed papers

environmental monitoring (edible crops impact)  + study on cC6O4
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Action B.4.1: 

Production and validation of the flow and 

transport numerical model

Innovative and integrated forecast tools to support decision-making

ACTION B.4:

Working Group ARPAV 

Massimo Mazzola, Giovanni Onofrio, Matteo Cultrera



Presentation Overview:

- Brief Overview about Area of Interest and the Model Domain Delineation;

- The Hydro-geological Conceptual flow Model and its implementation;

- Groundwater Recharge (Infiltration Rate);

- Groundwater Withdrawals;

- Hydrostratigraphic Units Delineations;

- The Groundwater calibration process and its outcomes;

- Transport model highlights (Work in progress)
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Area of Interest and Model Domain

18 

km

35 

km
•Pollution processes involved more than 40 years in the whole water cycle;

•ARPAV has been studying it since 2013;

•Effective emergency management, applying groundwater modelling, result in a

better outcomes on a scale of 100 km2;
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Da CNR 1989 modificato

Alluvial aquifers in  the high and medium plain

High plain

Medium Plain
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GEOLOGICAL DATA

A very extensive data collection from different databases and studies (Antonelli 1993; IRSEV 1979, GIADA project 2005-2010) allowed the definition of a

three-dimension geological model. Moreover, data collected from public department supported the overall database (Geni civili, Distretto Alpi Orinetali). In

addition, a geophysical survey has been performed. When the geological data was not available, the sequence stratigraphies were hypothesized and

interpreted.
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3D GEOLOGICAL CONCEPTUAL MODEL

- 2 LAYERS -

The porous aquifers was

simplified in two distinct

layers.

Layer 1: The first represents

the total clay thickness

under the spring wells

which is thicker in the low

plain (Top Figure);

Layer 2: The second one

represents the porous

layers such as gravels and

sands sediments, which

are merged in one level

across the whole domain;

(Bottom Figure);
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2 LAYERS – 3D MODEL

Undiferenziated Aquifer (North of the spring wells in gold color):

• Magnitude thickness range: average of 60 m with values that can

reach 100 meters in the center of the valley and becoming thinner and

thinner toward borders domain according to the original fluvial

deposition ;

Aquifers in the south of the spring gray color:

• Total Thickness Range : in about 50 - 60 m

Area : 93.8 km2

Volume: 6.8 Km3
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• The infiltration rate was obtained indirectly by the

run-off coefficient, estimated by Kennesey

methodology that extracts the run-off

coefficient as sum of 3 physic components:

permeability, acclivity, vegetation cover;

• 7 rain-gauge stations (average of the last 10

years);

• Keep in account the kind of Irrigation over the

model domain (Sprinkling or flooding);

• the infiltration rate has been estimated equal to

zero in urban areas and below the spring belt

system ;

• To sum up: The effective infiltration varies from 0

to 1000 mm per year (See figure);

• Under Revising by Soil Water Balance Model;

GROUNDWATER RECHARGE

(Infiltration Rate)
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Groundwater withdrawals were acquired by Giada project database (LIFE 00 ENV/IT/00184). Data was

split in single or widespread ones if the water pumping is greater or no than 10 l/s respectively.

GROUNDWATER WITHDRAWALS
(SINGLES OR  WIDESPREADS) 



Perfluorinated compounds 

HOlistic ENvironmental 

Interinstitutional eXperience

Perfluorinated compounds 

HOlistic ENvironmental

Interinstitutional eXperience

Perfluorinated compounds 

HOlistic ENvironmental

Interinstitutional eXperience

Hydrostratigraphic Units Delineations  were chosen according  to:
Old watercourses (IRSEV) - groundwater drainage axes - geological evidences (K-Pumping tests);

Hydrostratigraphic Units

Delineations

HYDRO-STRATIGRAPHIC UNITS
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GROUNDWATER FLOW CALIBRATION

PRE-POST (TRIAL AND ERROR - FEPEST)

y = 0.9949x + 0.0551

R² = 0.9901
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â

Acceptable calibration

error (Green) or out of

range (Red)

GROUNDWATER FLOW AND 

ITS BALANCE

Q out: - 4 m3/sQ in: + 3.1 m3/s

Tot. 

Withdrawals:

+ 2.1 m3/s

River 

Dispersions:

+ 2.1 m3/s

GW Recharge: 

+ 0.46 m3/s
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• Perform groundwater flow validation in extreme condition (Water scarsity…) ;

• Sensitivity analysis by FEPEST;

•Design specific predictive scenarios 

after a suitable calibration

• When did the pollution start?

• What’s the amount of contaminated mass that

has been leaked in the groundwater?

• Why do exist different contamination

plumes? (one for each PFAS species) What’s

kind of implication could be involved in?

• In which way is possible to interpret the

detected concentration anomalies? (e.g. at

Monticello Farra,..

• How long the pollution could be still present?

• ..................

•Develop the transport Model

(Advection – Dispersion)

WORK IN PROGRESS…
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THANKS FOR YOUR ATTENTION
e-mail Address: giovanni.onofrio@arpa.veneto.it

e-mail Address: roberto.lava@arpa.veneto.it

https://www.lifephoenix.eu/

Join the Newsletter!!
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