
CONCLUSIONS 
 

The need to carry out reform in the water sector and transpose the 
management and water policy approach from the supply-side to the 
demand-side has emerged as a priority in order to deal with the 
scarcity and quality issues of water. 
 
CrITERIA aims to enable participation of stakeholders in finding the 
most appropriate option for tackling the problem, by involving them 
in dialogue and support, during data collection and development of 
a water use demand driven management process. 
 
The involvement of water administrators from local authorities 
during the 2-year monitoring period of the project enabled to 
detect the challenges of translating policy implementation into 
outcomes on the ground. 
 
The initial negative attitude and reluctance  to participate  has 
significantly changed  though continuous dialogue and feed-back  
over the two-year period. 
 
 
 
 
 
 
Overall, the project provided integration and guidance on active 
involvement of stakeholders as well as capacity building on best 
practices for collection and analysis of water samples for Cr 
speciation. It also set the ground for informed decision-making and 
operational water management in the study areas. 
 

 

SCIENTIFIC DATA ON GROUNDWATER QUALITY 
 
 
 
 
 
 
 
 
 
 
 
 
 
The majority of groundwater samples are of Mg-HCO3, Mg-Ca-HCO3 
and Ca-Mg-HCO3 type.  
 
 
The dispersion of samples towards  
high chloride and sodium concentrations  
 indicate the impact of sea water intrusion  
on the quality of groundwater  
in some areas.  
 
 
Cr(VI) concentrations range between < 2 μg/L and 130 μg/L - in 
agreement with reported geogenic concentrations from the 
international literature (Fantoni et al. 2002; Megremi et al. 2013).  
 
Cr in groundwater occurs mainly in its hexavalent state which is the 
toxic form of Cr. 

STAKEHOLDER INVOLVEMENT 
 

One of the project's objectives is to enable participation of 
stakeholders in finding the most appropriate option for tackling the 
problem  of elevated Cr(VI) in drinking and irrigation water.  
 
To achieve this, a strategy of involving them in dialogue and 
support, during data collection and development of a water use 
demand driven management process was adopted. 
 
Initially, focus group techniques targeted to experts from Ministries 
and other water management bodies provided data for 
characterization for both groundwater and surface water and help 
in the identification of key stakeholders.  The structure of water 
resources management from national to local level in Greece is as 
follows: 
 
 
 
 
 
 
 
 
 
 
 
 
At local level, the Greek project team has performed 4 periodic 
groundwater sampling surveys and collected 157 groundwater 
samples during the wet and dry seasons of 2017 and 2018 from 
selected areas where the problem had previously been identified. 
 
 
All sampling has been performed in  
collaboration  with water users, borehole 
owners, farmers and local water officers 
that voluntarily provided access to   water- 
points and kept being updated on water  
analysis results. 
 
 
 

COMMUNICATION TOOLS 
 

A set of communication tools have been developed and utilised 
during CrITERIA. These include: 
 
An one-day workshop on water management issues in one of the 
study areas enabled dialogue and exchange of experiences by 
stakeholders from all levels (national to local). 
 
 
 
 
 
 
 
 
 
A comprehensive guide in the form 
of answers to 10 crucial questions 
concerning geogenic Cr(VI)  
contamination of water resources, 
distributed to the stakeholders during 
the workshop. 
 

Interactive maps that combine multimedia  
content and text that can be displayed 

 on various screen sizes. Α GIS Story Map,  
has been developed combining geospatial 

 data with photos, video, audio, and text  
to visualize project structure and output  

as sequential events.   
 
 
 
A questionnaire in order to understand and detect how the water 
users perceive the risk and value improvements in the quality of 
water. 
 
A water quality database in the format of  WISE SoE - Water Quality 
(WISE-4)  - linked to geospatial data in a GIS platform to aid the 
work of governmental water managers. 
 

RESEARCH BACKGROUND –THE CRITERIA PROJECT 
 
The EU-ERANETMED CrITERIA project will deliver an optimization 
tool including documentation and a database to assist water 
resource management organizations and water users on decision 
making when coping with water scarcity, climate change and 
polluted water.  
 
Pollution by Cr(VI) has been used as an example of additional water 
pressure problem that has to be tackled through integrated water 
resource management. Most of Cr(VI) in the study areas is of 
geogenic origin.  Here we focus on the four study areas in Greece. 
 
 
 
 
 
 
 
 
 
 
 
 
The study areas of CrITERIA not only follow a parallel trend to the 
Tethyan Suture Zones that structurally define locations of ophiolite 
occurrences but also are located along a climate gradient from wet- 
temperate to dry-arid conditions that potentially affect water 
quality characteristics.  
The primary objectives of the project are presented schematically as 
follows: 
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WATER DEMAND AND USER PERCEPTION ON 
HAZARD AND RISK 

 
The major water use in all study areas is for irrigation of arable land. 
Loutraki town in NE Peloponnese is the only area that uses the local 
groundwater resources for drinking purposes, while the industrial 
area of Oinofyta north of Athens, is the only area where the 
industrial water use accounts for >10%.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Lately, the water policy approach of change from the supply-side to 
the demand-side has emerged as a priority, but: 
- How do changes in demand affect water status?  
- In instances of elevated Cr(VI) in water due to natural processes 
the polluter pays principle does not apply. In such cases, the water 
pricing policy will have to be defined on the basis of willingness of 
water user to pay for improving water quality status. 
Water user perceptions on the above issues in the study areas are 

presented below:   

References: 
Ball, J.W., Izbicki, J.A., (2004). Occurrence of hexavalent chromium in ground water in the western Mojave Desert, California. Applied Geochemistry 19, 1123–1135. 
Fantoni D., Brozzo G., Canepa M., Cipolli F., Marini L., Ottonell G., Vetuschi Zuccolini M. (2002). Natural hexavalent chromium in groundwaters interacting with ophiolitic rocks, Environ. Geol., 42, 871-882. 
Kaprara, E., Kazakis, N., Simeonidis, K., Coles, S., Zouboulis, A. I., Samaras, P., & Mitrakas, M. (2015). Occurrence of Cr (VI) in drinking water of Greece and relation to the geological background. Journal of Hazardous Materials, 281, 2-11. 
Megremi, I., Vasilatos, Ch., Atsarou, A., et al. (2013) Geochemical evidences for the sources of the Cr(VI) contamination in groundwater in central Euboea and Assopos-Thiva basins, Greece: Natural versus 
anthropogenic origin. European Water, 41, 23-34. 

 
Acknowledgements: The present work was co-funded by the European Union (ERDF) and Greek national funds through the Operational Program "Competitiveness, Entrepreneurship and Innovation", under the ERANETMED 1st 

Joint Call on Water Resources (project acronym: CrITERIA/ project code: T3EPA-00004). 

CrVI Crtot 

Map from Kaprara et al.,2015 

Local Regional 
National 

level 

Ministry of 
Environment 

Prefecture 
Environmental  

Depts 

Municipal Water 
Office 

Local Irrigation 
Administrators   

Decentalised 
Water 

Directorates 

Municipal Water 
Office 

In your opinion, are there any human 
health hazards associated with drinking 

water in your water supply network? 
N=58 

Ν/Α YES NO 

Would you accept any increase in your 
water bill for water quality improvements; 

N=58 

ΥES NO 

All studied aquifers in Greece are 
related to ophiolite rocks. Naturally 
occurring high contents of Cr(III) in 
such ultramafic rocks and 
serpentinites of ophiolite sequences 
may be oxidized and converted to 
Cr(VI) by natural oxidants under 
certain favorable environmental 
conditions (Ball and Izbicki, 2004). 
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