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= Water Reuse:
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EU activi

EC activities on water reuse could be accessed at
http://ec.europa.eu/environment/water/blueprint/follow up en.htm

Water stress index

= ST

O Modata

e
s

@0
.l-.-LL'I
@
@ o
.l\-liﬂ
.Il

Reused
wastewater

(Mn/yr]
N

n

S

» Blueprint
to Safequand Eurogse's
Waler Resources

: epot on the Review of the

Mater Scarcity
nd Droughts Policy

River Basin
'ment Plans

B ——
i o Wbtet Pomrrmen Doertier
Pae=r e I

Dagmar BEHRENDT KALJARIKOVA (C.1)
Dagmar.Kaljarikova@ec.europa.eu
Thomas PETITGUYOT (C.1)
Thomas.Petitguyot@ec.europa.eu
Christof MAINZ (C.2)
Christof.Mainz@ec.europa.eu



http://ec.europa.eu/environment/water/blueprint/follow_up_en.htm
mailto:Dagmar.kaljarikova@ec.europa.eu
mailto:Thomas.Petitguyot@ec.europa.eu
mailto:Christof.Mainz@ec.europa.eu

Indirect Potable Reuse (INPR)
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Drewes and Horstmeyer (2015). Recent Developments in Potable Water Reuse. The Handbook of
Environmental Chemistry. Emerging Challenges in Wastewater Reuse: Contaminants, Treatment, Effects.
Springer.



" Overal o bjectives of FRAME

Development of an evaluation scheme for INPR to provide national & EU
authorities with a reliable decision support tool for future implementations
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é\ ~_ analytical & modelling ecotoxicology

approaches :
C Detecting and mimimizing

adverse human and

C environmental health effects >

human treatment
toxicology processes for INPR




FRAME Is structured in five WPs

WP1: Water Quality Characterization
Prioritization & detection of CEC/TPs WP5: Coordination and Management
Non target methods for process evaluation
Pathogens & antibiotic-resistant bacteria

Ecotoxicity & human health

_ _ WP3: Integrative Assessment
SORILCIEIEREI o delling of CECs & TP attenuation

Suitability of Modelling of CEC transport in INPR

RELIIELIEIERES M Eyaluation of individual processes
and combined INPR practices

Evaluation of _ of
processes evaluation criteria

WP2: Strategies for CEC Mitigation Consequences Acceptance
Pilot-scale and full-cale studies for INPR for end-users and of assessment

Monitoring, sampling, preservation stakeholders strategies

WP4: Political Impacts
and Dissemination

Impacts on European policy
Dissemination

Formation of TPs and pathway elucidation
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—2014: Wastewater treatment in Braunschweig

= P
385 000

Process:
Biological nitrogen
removal (BNR),
SRT: 12-14 d

Flux rate:
60 000 m3/d

oto: Dieter Heitefu3
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“2014: Reservolirs in Braunschwelg

Size: 275 hektar
254 soccer fields.




Braunschweig concept

== combined sewer of
I communities I the city of Braunschweig

combined
sewer overflow

A, main
stations purr_lplng
station
irrigation river
M wastewater Oker

treatment plant

;

reservoir

final
treatment

water reservoir
200.000 m3

broad irri%ation
area 275 ha

spray irrigation
area 3000 ha




“Water reuse in Llanca and Tossa de Mar

LLANCA Capacity: 25 m3/h
Present reclaimed water uses: TERTIARY TREATMENT

Groundwater replenishment
to mitigate seawater intrusion.

STORAGE TANK

Future reclaimed water uses (potential): uv DISINFECTIONi,[

» Aquifer recharge upstream

TOSSA DE MAR Capacity: 35 m3/h flocculation

Present reclaimed water uses agent __
Urban landscape irrigation =~ COAGULATION I _ sand UV DISINFECTION
non-potable urban uses & B flocculation lter ——

(street cleaning etc.) M M ’ ,

streamflow augmentation

107

m CHLORINATION

PUMPING OF
FILTRATION SLUDGE

Future reclaimed water uses
irrigation of private gardens

indoor non-potable uses,
toilet flushing in public E““ﬂ
buildings, hotels etc.)

hypochlorite reuse

PUMPING

TANK

_ﬁ e TO EXISTING *,




/ roundwater recharge an
augment

treamflow

System in El port de la Selva

Capture zone WWTP EI Port de la Selva

secondary treatment + coagulation
filtration + UV-disinfection + Chlorination

infiltration via constructed basins or
riverbed

unconfined aquifer




_ Evaluation criteria of FRAME for INPR (WP1)

m Prioritizing representative chemicals of emerging concern (CECs) and their
transformation products (TPs) as suitable indicators for assessing INPR

m Developing sensitive analytical multi-methods for CECs and their TPs
m Developing non-target methods for process evaluation
m Designing methodologies to assess inactivation or elimination of
Fecal indicator bacteria (E. coli, enterococci)
Waterborne pathogens (P. aeruginosa, C. perfringens)

Antibiotic-resistant bacteria / genes

m Assessing short- and long-term adverse impacts on ecology/human health
(including viruses)

ater,
R



: P — Transformation pathway of Carbamazepine
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Occurrence of Carbamazepine (CBZ2), |

ts

human metabolites and TPs in wastewater,

surface water and drinking water

conc. mCBZ conc.
in ng/L . G :?(IJ%I_HI%%ZZ in ng/L
2000 - = OXC - 500
1800 - SBaQD - 450
1600 - [E9-CA-ADIN - 400
1400 - - 350
1200 - - 300
1000 - - 250
800 - et 200
600 - ol 150
400 - b 100
200 - e 50
0 - NN e 0
WWTP effluent surface water feeding water drinking water

Source: Kaiser et al., ES&T, 2014, 48 (17), 10208-10216.




mi ng approach of FRAME (WP3)

Combined treatment process models coupled with hydrodynamic
models: MARTHE

® Establishment of conceptual site-specific model for one field scale study
(unsaturated flow conditions; groundwater/river exchange...)

® Determination of appropriate level of resolution to properly describe
contaminant attenuation at the system scale for INPR strategies

Modelling TOOLS

“MARTHE\\

MobpEeLLING AQuIFERS WITH RECTANGULAR CELLS.
TrANSPORT AND HYDRODYNAMICS

Source: concept of BRGM

> 16



Political impacts and dissemination

of FRAME (WP4)

a) Transfer of knowledge to the stakeholders to improve
current technologies and approaches;

b) Disseminate the results of the project to the relevant
CIS WED groups (WGs measures, groundwater, chemicals).

c) Create a sustainable knowledge exchange network in the
scientific community

ater. Source: concept of IRSA, ISS
Watex



/ FRAME Handbook for Stakeholders

All information relevant for dissemination will be collected Iin a
final FRAME Handbook for Stakeholders that will be offered
to basin authorities, the EU and Member States.

The Handbook will provide a practical guide to implement
FRAME concepts regarding the evaluation of impacts by

INPR into national and European regulations such as
WFD.

ater,
R
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Handbook’s aims and content

/

Describing the Decision Support Framework regarding
INPR, including a water information systems

Applying and reviewing the INPR evaluation criteria at
the experimental sites selected within FRAME

Evaluating the requirements of the developed INPR
evaluation criteria to be implemented in the countries
iInvolved in FRAME.

Water,

JPI



/ CECs and TPs |
non-target results
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sensitivity tests for CECs, TPs

Simulation of INPR at field-scale
using MARTHE modeling and

process mod
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Outcome

Removal of CECs,
TPs, pathogens,
antibiotic resistances,

toxicological effects
during individual
INPR processes/sites

Source: /
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Partner Mobility Concept (PMC)

,/

BfG => TUM: perform experiments at pilot-scale to elucidate the fate of CECs.
BfG => NIVA: determine the toxicological relevance of CECs and TPs.

TUM => BfG: identify and quantify CECs and TPs

TUM => BRGM: model CEC removal during soil passage

NIVA => BfG: elucidate CECs transformation pathway and TPs

IRSA => BfG: elucidate chemical structures of ozonation products

BRGM => TUM: link different models to predict CEC fate and CEC transport

ISS => TUM: review of INPR practices occurring worldwide

Watr,

==IP)



Partner Mobility Concept (PMC)

stay in Host
weeks
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TUM 4 X 1
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Infiltration fields Braunschweig - Grey goose
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