








Artificial recharge by highly polished treated sewage effluents for

the management of coastal groundwater bodies
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Integrated monitoring technologies for the management of a
Soil-Aquifer-Treatment (SAT) system
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INTRODUCTION & OVERVIEW

Artificial recharge of groundwater has an important role to play in
water reuse as treated wastewater effluent can be infiltrated into the
ground for aquder recharge As the effluent moves through the soll

and the aquifer

it undergoes significant

quality improvements St & O IR
through physical, chemical | 1) ]

and biological processes i i l' " 3

the underground al vt ¥

environment. Collectively
these processes and the
water quality improvement
obtained are called S
soil-aquifer-freatment
{SAT) or geopurification
(Fig. 1)
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DEVELOPED MONITORING TECHNOLOGIES

The pilot site of Lavron Technological & Cultural Park (L
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employment of plot infiltration basins al experimental scale wh

Athens

voives

be using waters of impaired quality as a recharge source, and he

acting as a Soil-Aquifer-Treatment. SAT. system
&DmL:;‘x“d with new technological developments which will De e
oring of the quantitative and qualtat

y all hydic 2

continuous MY

of infiltrating groundwater througf

unsaturated and saturated zone)

The LTCP shte w

The development of an
megrated system of
sensing technoiogres
instalied on-site (Fig 2)
offers continuous evaluation
of the performance of the
SAT system that proves the
sustamability of all iInvolved
waler quality treatment
processes within
unsaturated and saturated

zone
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TDR/FDR DEVELOPMENT & ANALYSIS SOFTWARE

The prototype system of Time | .- —
Domain Reflectometry (TOR) is 23 ’ e
shown in Figure 3 The TDR | | —
Analysis software enables the ———
analysis of the TDR signal acquired " e -

by various TOR instruments The
software is a8 Microsoft Windows
application (Microsoft NET 4 5 P —
Framework) designed o be

mstrument vendor neutral

Figure 1 Deveicoes

A full two-port broadband frequency
domain forward modal for
propagation of transverse
electromagnetc (TEM) waves n
coaxal waveguide has bean
implementad (Fig 4) It & based or
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DESIGN AND DEVELOPMENT OF RADAR BASED SENSORS
AS a complemenlary monitornng tex

cevelopmen ton of two differant ra

que. this r arch involves the

based sensors

10 achieve ) continuous wave radar as a tool to tatrvely assess

the impacts of preferential flow in TDR measurements (Fig 7) and
for the g of
luctuations within karstified conduit networks (Fig 8
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VIARSOL: Demonstrating Vianaged Aquifer Recharge
Solution to Water Scarcity and Drought
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The Mediterranean region 15 suffering

discharge, discharg

exploited aquifers by artificial infiltration, referred to as Managed Aquifer Recharge (MAR),

L. Lavrion Technological & Cultural Park, Greece

from incressing water scarcity, which is
anly quantity but aiso quality is of ACreasing importance, e g. due to intens

Demonstration Sites

further exacerbated by climata change, hugh populaton dentity, and high water co
ve use of fertilizers and seawater intrus
@ of treated and untreated wastewater, and a4 dischargs of excess water from vario

sumptian by agricuftural, industrial, snd urhan wses. Not
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The Project

o 2% Partrans

o 36 months, starting 1272013

o Total budget ~ 1.0 millian EUR

o EV contribution ~ 5.2 milfion FUR
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Tools to Reach the Objectives

® Dots colinction

MARSOL Project—Main Objectives
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