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. 15’ Introduction w82
. 15" Guest Speaker ltaly: Luca Pensirini (Politecnico di Milano)

. 15" Guest Speaker Germany: Max Zimmermann (RWTH Aachen)

. 45’ Networking Discussion




BUILDING BRIDGES ONLINE EVENTS

Concept in a nutshell
* International Roundtables part of IWA endorsed Building Bridges Online Event Series

* Regular get-togethers connecting YWP across the globe
in bilateral dialogue
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INTRODUCING OURSELVES!

JUNGE DWA (YOUNG DWA)

Connect - Roundtables

Exchange - Network Meetings

Grow - Circles & Inclusion

international@junge-dwa.de

@ https://en.dwa.de/en/jungedwa.htmi

2.  XING-Gruppe > JungeDWA




INTRODUCING OURSELVES!

IWA YWP GERMANY (YWPGER)

We connect (young) water professionals in Germany with
the world, and the world with Germany.

* Organisation of roundtables & network
events

Session
Area Future

Publications (national & international)

Representing GER abroad within IWA ,
events and at international conferences

Connecting with other IWA chapters YOUNG WATER
PROFESSIONALS
. - @EE) -
info@ywp-germany.com 5(’0@651%?:-: GERMANY
)
@ https://ywp-germany.com/ , @YWP_Germany = e N e sa
YWP Germany
:'—:‘m;e‘ﬂ\‘lw&'luﬂﬂl«m ‘:‘.—.—": ﬁw‘::::’z‘;;w;i - "" = = HMW"“"’;’V
m https://www.linkedin.com/company/ywp-germany/ SEEpeTA T
g'l'”l Q_, m’m‘amm you.ah a cur Svoimctsbls tn eberi stening at Spmt
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INTRODUCING OURSELVES!

IWA YWP ITALY m YOUNG WATER
PROFESSIONALS
water sesociation 1 TALY

Born in February 2022

Aims to connect and empower YWPs from
academia and industry

Organizes several activities for networking

and professional growth within YWPIT and
with other chapters

Future activities include:

o Mentoring

o Webinars

o YWP meetup in Milan (June 2023)
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YWPIT In numbers

>4

125 Members
from 9 countries

m 772 Follower from 27 countries
4™ most followed YWP group

, 142 Followers from 11 countries
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Level 3: 11

Why not to actively
Level 2: 11 partecipate in this network?

Jump into action and join

our Working Groups
Levels 0-1: 103 g P




Let’s keep in touch!

Email: ywpitaly@gmail.com

LinkedIn: Young Water Professionals Italy

Twitter: @ltalyYwp

Slack:

Website:




GUEST SPEAKER
YWP ITALY

= LUCA PENSERINI
PhD Student, Politecnico di Milano
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BACKGROUND PoyEChIco
WW reuse in agriculture impacts
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BACKGROUND PoyEChIco
WW reuse in agriculture impacts

INDIRECT REUSE
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BACKGROUND

WW reuse in agriculture impacts Positive ﬂié NEGEYE é;]
e Impacts Impacts

INDIRECT REUSE

Water saving Human risk
| | *Xove
SR CAN B |

Fertiliser saving Environmental risk




BACKGROUND POLTESNCO
Risk assessment as a preventive

Positive Negative
approach impacts impacts

- COMMISSION Water saving Human risk
— — Q.
o il
Drinking Water Directive . A ) . I )
23.12.2020 Official Journal of the European Union L 435/1 r . p .
DIRECTIVE (EU) 2020/2184 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL Fertiliser saving Environmental risk
of 16 December 2020 Sg
on the quality of water intended for human consumption L 7 \ 7
(recast)
: SHIFT IN THE APPROACH:
Water Reuse Regulation
L177/32 Official Journal of the European Union 5.6.2020 ContrOI I | ng IlmItS exceedance
REGULATION (EU) 2020/741 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL l
of 25 May 2020
on minimum requirements for water reuse Risk assessment for preventive measures

\-‘




BACKGROUND
Risk assessment as a preventive
approach

EUROPEAN
COMMISSION

Drinking Water Directive

POLITECNICO
MILANO 1863

Need for a risk—based framework for
the integrated evaluation of WW
reuse practices’ impacts

23.12.2020 Official Journal of the European Union

DIRECTIVE (EU) 2020/2184 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 16 December 2020
on the quality of water intended for human consumption

(recast)

L 435/1

Water Reuse Regulation

L177/32 Official Journal of the European Union

5.6.2020

REGULATION (EU) 2020741 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 25 May 2020

on minimum requirements for water reuse

Risk assessment for preventive measures

SHIFT IN THE APPROACH: @ %

Controlling limits exceedance

3

\J




BACKGROUND
Risk assessment procedures

Different risk assessment
approaches available

Environmental Risk (RQ)

Human Health Risk (HI)

v

) Microbials Acute effects (DALY)

"'g@ Chemicals

v

Chronic effects (BQ)

| Deterministic approach (CRA)

E Probabilistic approach (QMRA, QCRA)




RISK ASSESSMENT PROCEDURES
QMRA for human health

* WWTP

X discharge point
A farm

B rice

I corn

Treatment scenario:
active UV disinfection

Exposed population:
workers in agriculture

Negative

impacts

Human risk

i

|

POLITEC
MILANO 1863




RISK ASSESSMENT PROCEDURES
QMRA for human health

* WWTP

X discharge point
A farm

B rice

I corn

Treatment scenario:
active UV disinfection

Exposed population:
workers in agriculture

salmonella

Negative

impacts

POLITECNICO
MILANO 1863

Human risk
i

DALY
> 10©

DALY

<106

33%
UV dose




Negative
Impacts

POLITECNICO
MILANO 1863

RISK ASSESSMENT PROCEDURES

T & Chemical Risk Assessment for human health and t
enVI ron ment Environmental
Conceptual model: Exposed population:
mechanistic fate models crops’ consumers
from the sewer to the crops @5

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
T A T A A T T A T T T A A A A T A 4 A A A T
MR ‘ MW | ]
Ryegrass i Rice Winter wheat 3
8] | |
Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
Pt T 1 1 r T T i1
\ \ [ [ ‘ T 1 |
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Negative
Impacts

POLITECNICO
MILANO 1863

RISK ASSESSMENT PROCEDURES

T & Chemical Risk Assessment for human health and
environment

Hum%\n risk
i

Environmental

N §

Environmental risk

Conceptual model: Exposed population:

CEC Max/Median/Min Monthly frequency of exceedance (%)
1 1 J RQ Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
mechanistic fate models crops’ consumers RG]
from the sewer to the crops SMX
0.42/0.16/0.018 741 739 T35 735 T34 727 724 726 737 739 742 T4l
IBU
0.15/0.07/0.021 169 167 165 164 163 159 158 159 162 164 167 168
NWTP effluent Bl
"""’? v 0.25/0.14/0.046 91.7 915 913 908 90.5 892 884 888 906 912 915 91.7
ver, » < ™, 3 v a
i H 4 p g' \ H
! S S g BT - . Human health risk
=2 D K
iy ui ECs Rice Wheat Total
Human hiver a1 Median P97.5 Median P97.5 Median P97.5
q ietary Infants
intake
SMX 2.94E-03 2.03E-02 1.86E-04 1.58E-03 3.12E-03 2.19E-02
DCF 2.66E-06 6.35E-04 6.14E-08 1.26E-05 2.72E-06 6.48E-04
' IBU 1.12E-09 5.27E-07 1.21E-10 5.94E-08 1.24E-09 5.86E-07
PAR 7.12E-07 1.05E-06 5.64E-08 9.08E-08 7.69E-07 1.14E-06
River_out e CBZ 2.62E-03 3.91E-03 2.21E-03 2.80E-03 4.84E-03 6.71E-03
FUR 5.37E-08 8.49E-05 1.25E-07 9.82E-05 1.79E-07 1.83E-04
Rice mnetaetr Ryegrass Maize e EE2 2.77E-02 2.57E-01 1.95E-03 3.85E-02 2.97E-02 2.95E-01
— . mm . e - E2 1.07E-05 253E-05 8.72E-07 202E-06 1.15E-05 2.73E-05
R IM [ o t| = [ . (- 1 Jic E1l 5.23E-04 482E-03 4.06E-05 7.80E-04 5.63E-04 5.60E-03
’? el S e B e e e{ b ipL i e My 1B TM‘ el bl o PFOS 6.98E-06 2.75E-04 5.44E-06 124E-04 1.24E-05 4.00E-04
MR ‘ ‘ | MW PFOA  2.23E-08 1.22E-04 1.17E-06 2.66E-04 1.19E-06 3.88E-04
Ryegrass T Rice i § Winter wheat - — TCS 6.19E-09 1.79E-08 257E-09 1.04E-08 8.76E-09 2.83E-08
Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Hazard Index 3.82E-02 3.31E-01
A v Y AMAAAAMAAAAL /  — A /o ' — / — g E
| T T |




Negative
Impacts

RISK ASSESSMENT PROCEDURES

T & Chemical Risk Assessment for human health and
enVI ro n m ent Enwrental

Environmental risk

Humgn risk
i

POLITECNICO
MILANO 1863

Conceptual model: ulation:

Max/Median/Min Monthly frequency of exceedance (%)

CEC

1 1 RQ Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
mechanistic fate models
from the sewer to the crops
724 726 737 739 742 74.1
158 159 162 164 167 168
NWTP effluent
---? 884 888 906 912 915 91.7
I
fiver 11 i Total
Human Treuse for iy Median  P97.5
. 3 . 11‘1—1 - .
dietary ﬁ Riccardg 8ation:
« EHI Co :
intake Stefan T, Mpagnj 2
' ot 1app *, [ycy VEZZarMar Gabrie]jj 2 . Fabij appl‘oa ch 1.58E-03  3.12E-03  2.19E-02
*CMCD di Mitane, D , Manufela A 10 Polese] bc 4 oy 126E-05 272E-06 6.48E-04
p VZ:;::" Technical (e m{fﬁ"'" 87 Environmenyy . nton elli = Ndrea Turola 2 594E-08 124E-09 5.86E-07
1€ 5 2970, Horsholpy g 2S™™ark, Bygnige, ), Piazz 9.08E-08 7.69E-07 1.14E-06
enmary, orVer Buzldm 1 a Leonardp 4
S 115, 2500, Kongeny 1 amea 32, 20133, it 2.80E-03 4.84E-03 6.71E-03
Y78y, Denmary o ltaly 9.82E-05 1.79E-07 1.83E-04
Rice w;r;t;r Ryegrass Maize fiver. 82 3 3.85E-02 2.97E-02 2.95E-01
— ) Malze . — . 7 202E-06 1.15E-05 2.73E-05
— e r——N 3 | r 1 5 7.80E-04 563E-04 5.60E-03
’? T — e{ o \F= e et May] i AR A ek [0ch ) [Houl e PFOS G6.98E-06 2 06 1.24E-04 124E-05 4.00E-04
MR | MW I PFOA 223E-08 122E-04 1.17E-06 2.66E-04 1.19E-06 3.88E-04
e Rice ' P — " TCS  6.19E-09 1.79E-08 2.57E-09 1.04E-08 8.76E-09 2.83E-08
Ja{\ FeAb M;ar Apr MaTiIATAJAun Jul AugHSept Or:tA N(iv DeAc Jar Fe‘b Mfr Ap‘r Mfy Jun  Jul Aug Sept Oct NTI DeAc HEIZ&[‘CI Il’ldEX 3.82E—02 3.31E—0]




MODELS FOR WW REUSE IMPACTS’ EVALUATION PogTECHICO

Case studies

Scope: Ranking of characteristics
related to WWTPs and their nearby
territory to determine where to
Implement WW reuse practices

Positive

Impacts

Water saving
2O,

Fertiliser saving

TERRITORY

Scope: Risk-based comparison BT
between DW and food from edible
Crops consumption




YOUNG WATER

S5 UNIVERSITA I“m PROFESSIONALS

,}%%“Q\ DEGLI STUDI S22 muy
POSITIVE IMPACTS MODELS = DI UDINE -?a# POLITECNICO
| O |
Conceptual framework 0

How to prioritize in which WWTPs implement WW
reuse? Based on which criteria?

How? T 1 """""""""""""

Ranking of characteristics related to WWTPs and
their nearby territory to determine where to
Implement WW reuse practices

Positive

Impacts
Water saving
Fertiliser saving

—
MK
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POSITIVE IMPACTS MODELS hic sunt futura '?“ r PONI‘-'ILANOELEO
V-
Conceptual framework N
i How to prioritize in which WWTPs implement WW i
i reuse? Based on which criteria? |
How? 1

DATA COLLECTION FOR WWTPs AND
TERRITORY CHARACTERISTICS

Ranking of characteristics related to WWTPs and
their nearby territory to determine where to
Implement WW reuse practices

TECHNO-ECONOMIC MODEL Positive

| UPGRADING K impacts
pomTTTTmmmm T 1'““““““““““'““: Water saving
i TECHNO-ECONOMIC MODEL —_— %E TECHNO-ECONOMIC MODEL RESULTS ‘ @

APPLICATION TO SELECTED WWTPs |

Fertiliser saving

i ®
SENSITIVITY ANALYSIS PARAMETERS WEIGHTS AND SCORES

insnirina chanae
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POSITIVE I M PA CTS M O D E L S hic sunt futura ?“ﬁv PONlﬁILIEOELEO
. | JON |
Techno-economic model Wi

INPUT ’ MODEL OUTPUT

> WWTP’s effluent

and fertiliser o GHGs emissions

1 i i i
1 1 1 1
1 1 1 1
] rameter i ] i Example
i parameters i i . i I Fertigation provided- real effluent
] o Flowrate : ] o Water and nutrient | 160 - BN Frtigeton providec-clischarge i

1 . 1 - otal Crop reques
i o COD i i deliverable from the | o P
i o TSS | i WWTP ] T 1o
1 1 1 1 = 7
1 I 1 ) H o 100
| o P : : o Water and nutrients | =
1 L. 1 1 . 1 80
; o Salinity : ; crops requirement ! z ]

1 1 ~ _
i . ] | B
i » Territory parameters ] i o Cost savings | T

(TR

i o Type of crop i i i -
1 . 1 . . .
| o Metereological data i : o Salinity cumulation i T T L A
1 .. . 1 1 1
| o Cost of irrigation water | : i Maize Rice Soybean Vines
: P : crop
i i i i
1 1 1 1

g Mainardis et al., 2022

insnirina chanae




YOUNG WATER

) UNIVERSITA m PROFESSIONALS

rf ) DEGLI STUDI B raLx
POSITIVE IMPACTS MODELS ORI e ki
. | O /
Techno-economic model W

INPUT ’ MODEL OUTPUT

> WWTP’s effluent > Determination of:

Metereological data o Salinity cumulation

1 1 1 1
1 1 1 1
1 1
i arameters i Example
i P ] i . ] I Fertigation provided- real effluent
i o Flowrate : i o Water and nutrient : 160 - BN Frtigeton providec-clischarge i
I . I - otal Crop reques
| o COD L deliverable from the | o e
i o TSS i i WWTP i T 0]
: o N | : | &
] . : . . nc;,mo—
: o P : ! o Water and nutrients : = -
1 .. 1 I . I 80 -
: o Salinity : ! crops requirement ! z
| o i h
I I 1 I N _
i » Territory parameters i i o Cost savings i g 7
I 1 I I L |
| o Type of crop i | i 207
1 1 1 0+
1 1 1
1 : 1
i i i
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1

o
L, | o . N P N P N P N P
¥ O COSt Of |rr|gat|0n Wa.ter Maize Rice Soybean Vines
N&F and fertiliser GHGs emissions oo
= o} ) )
g Maingfdis et al., 2022




NEGATIVE IMPACTS MODEL POLITECNICO
Health risk apportionment

What is the contribution of WW irrigated crops’
consumption compared to other sources of risk?

HOUSEHOLD SEWERAGE
CONSUMPTION

0}, i TREATED

Ww
DISCHARGE
IN SW
CONSUMED \

BOTTLED
IRRIGATION
WATER CROP RRIGATI
o Q0o  BIOSOLIDS

> NS ‘ «’ W
LINING
RESINS

CONSUMED
TAP WATER

FRUITS AND
VEGETABLES AGR'CS%'-'IURA'-

o
CEREALS Negative
impacts é?

DICA Hum%n risk ‘
Soil Group U

O :CECs

ETY

HEALTH  ENVIRONMENTe SOC
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NEGATIVE IMPACTS MODEL otliEctace
Health risk apportionment

What is the contribution of WW irrigated crops’
consumption compared to other sources of risk?

DWTP e e e e e e e e e e e e e e ——————
WWTP
UNTREATED
o @ DW HOUSEHOLD SEWERAGE WAV AN 1
£ TREDAVJED DISTRIBUTION __ CONSUMPTION (€ : :
&z 7 o @ Apportionment of human health risk between the
'% 1~ i TREATED consumption of food originating from WW irrigated
? \ RESING crops and DW
SW

Ww &
DISCHARGE
v IN SW
a CONSUMED \
BOTTLED
IRRIGATION

WATER CROP L

o &/-0)/g  BIOSOLIDS

CONSUMED :
TAP WATER FRUITS AND
0 VEGETABLES AGRICS%LIIURAL
: CECs
CEREALS Negatlve

impacts
DICA Hum%n risk ‘

: Soil Group :




NEGATIVE IMPACTS MODEL rourECNIco
Health risk apportionment

1e+07 1

le+0141 | : ___

1e-05 4

BQ []
X..\Em
D00

» Health risk due to NP is not negligible, but BPA risk is

1e-11 -

— — significantly higher
Compound
» Crops’ food intake is the main alkylphenols exposure
1.00+ 5
= ‘ source compared to tap water
- 0.751
S
é 0.50 1
= |
8 |
S 0251 -l-
0.00 4 . T Matrix
BbA NIP I :22: ftgrereals
Compound Food - Fruits and Vegetables
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BQ[]

BQ contribution [-]

1e+07 1

NEGATIVE IMPACTS MODEL

Mitigation measures

1e+01 1

1e-05 4

1e-11 -

1.00 1

0.751

0.50 1

0.25 1

0.00 -

BPA
Compound

NP

BPA

Compound
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NP

Matrix

Tap water
Food — Cereals

Food - Fruits and Vegetables

i Sewage
| leakage

BOTTLED

{Consumption
' Sewage

POLITECNICO
MILANO 1863

In such a complex and interconnected system, the

application of quantitative risk assessment procedures

can support the prioritization of mitigation measures

Distribution
Consumption
Sewage

Consumption
Sewage

Combined sewer
overflow (CSO)

WWTP

Consumption
Sewage
WWTP

DWTP
Distribution

Discharge

Irrigation

Legend
l Number of studies
)
TWW 1

i Irrigation

Y

T Plant uptake
SOIL FOOD
Irrigation

Irrigation

H

1 1 8
! i
| : ‘
| Percolation | I
{DWTP pwre | Amendment 1
i Distribution }
! Irrigation
Irrigation i
i 25
Infiltration i
\~ i
T8 W e !
Irrigation
Infiltration 68
WWTP | )




ECNICO
PONIG !;I;NO 1863

DEL
NEGATIVE IMPACTS MO
Mitigation measures

Chemosphere

An integrated human health risk assessment framework for alkylphenols due to
drinking Water ang Crops' fooq NSumption

Manuscn'pt Number-
Article Type:
Section/Category:
Keywords:

Con*esponding Author:

Manuela Antonelli, Ph.D.
Politecnico di Milang
Milano, ITALY

First Author: Luca Penserini
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FURTHER DEVELOPMENTS EgECHIc
Next steps

» Development of a univocal framework to uniform the risk assessment procedures

to comply with the most recent regulation
» Integration and combination of the different risk assessment approaches )

» Integration and combination of positive and negative impact models A\I\A




| THANK YOU FOR YOUR ATTENTION! "o

Luca Penserini, Ph.D. student

DA luca.penserini@polimi.it

AT Eapmis
- X = e
. '13: [m]re=ery
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GUEST SPEAKER
YWP GERMANY

= MAX ZIMMERMANN
PhD Student, RWTH Aachen
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Agricultural water reuse in Germany:

DENMARK ;==

.Aaehen

-
.
BELG.

T

Baltic
Sea

Insights Into

YWP Building Bridges | 22.11.2022

Treat &

A
’ Institute of
Environmental Engineering

Prof. Dr. Thomas Wintgens
Dr. Benedikt Aumeier (Group Leader Water Reuse)




Context: Drought in Germany and Europe

Treat

DURREFLACHE
in Prozent

— 46

— 38

— 30

- 22

DURREDAUER
in Monaten

— 108
— 84
— 60
=k

Helmholtz UFZ Droughtmonitor (2021)

YWP Building Bridges | 22.11.2022
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Water Reuse in Europe FlexTreat

Shown:
,Number of schemes practising reuse”

Water Reuse Europe (2017)
YWP Building Bridges | 22.11.2022 35




EU minimum requirements for water reuse Treat

Table 1 - Classes of reclaimed water quality and permitted agricultural use and irrigation method

EU Ordinance 2020/741

Minimum
reclaimed water Crop category (%) Irrigation method
- quality class
* Quality cl
u a I t C aS S e S A All food crops consumed raw where the edible partisindirect | All irrigation methods

contact with reclaimed water and root crops consumed raw

[ Q u al ity re q u i re m e n tS B Food crops consumed raw where the edible part is produced All irrigation methods

above ground and is not in direct contact with reclaimed water,
Froccsscd food crops and non-food crops including crops used to
eed milk- or meat-producing animals

C Food crops consumed raw where the edible part is produced Drip irrigation (**) or other
above ground and is not in direct contact with reclaimed water, | irrigation method that avoids direct
processed food crops and non-food crops including crops used to | contact with the edible part of the
teed milk- or meat-producing animals crop

D Industrial, energy and seeded crops All irrigation methods (**¥)

Table 2 - Reclaimed water quality requirements for agricultural irrigation

Quality requirements
Reclaimed water Indicative technoloe
quality class 1cative technology target E. coli BOD; TSS Turbidity oth
(number|100 ml) (mg/l) (ma/l) (NTU) &
A Secondary treatment, filtration, and <5 Legionellaspp.: < 1 000 cfu/l where there is
disinfection =10 =10 =10 a risk of aerosolisation
— - Intestinal nematodes (helminth eggs): < 1
B Secondar}' treatment, and disinfection < 100 In accordance with | In accordance with - ﬁgglﬂ for irrigation ofpas[ures or foragf;
. . Directive Directive
C Secondary treatment, and disinfection = 1000 91/271/EEC 91/271/EEC _
D Secondary treatment, and disinfection < 10 000 (Annex 1, Table 1) (Annex I, Table 1) -

YWP Building Bridges | 22.11.2022 36



SPONSORED BY THE
An Initi of the Fe d al Ministry of
Education and Researc|

% Federal Ministry
| ﬂ ,a‘ »y E of Education

Treat 6

Flexible und reliable concepts
for sustainable water reuse In agriculture

Water Technologies: Reuse

KOMPETENZZENTRUM  Dfg e -e o
WasserBerlin g,/ XY!'E?SE}WM ‘sh LJ(b et AUTARC|@N
- S _ _
Erft g Verband 6....... Digressenverband  inge . PEGASEST analytikjena p2mberlin

a DuPont brand

YWP Building Bridges | 22.11.2022



Project goals Treat

Work packages: Context Goals:
1. Innovative advanced treatment chains - ,Guideline risk management*
* Synergies with stages for organic micropollutant removal for EU Ordinance

2. Digital Green Tech

. o «  Guideline ,Technologies for
* Innovative process control concepts / Digital Twin

save water reuse”

3. Risk Management and Integrated Evaluation

* Water quality, health risks, system resilience,
economical and ecological dimensions

4. Pro-active implementation of project outcomes
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Technical Innovations Treat

Extension of Best Available Technologies (BAT) for agricultural water reuse

AP1.1 Ozonung Filtration
KA Braunschweig UV-Desinfektion TECHZ1 ozonation + Biofiltration + UV
vl e
R— - '-).1.5---_---Z’.'"l--."i”."i“ﬁ’isi’ﬂ"_"i"’_"i___,l _M UV-Desinfektion
‘ E PR ovex TECHZ2 rBF* + UV

0
’ ﬁ 100% Durchfluss zum RBF .
J wdhrend Trockenwetter \ R B 30% GAK

AP 1.3 Retentionsbodenfilter
Halbtechnische KA Neuss inkl. Additiven

|m===== -‘ --------------------------------------------------- g
1
X * . £ J PAK-Dosierung Ultrdfiltration r
\ /—|| 400, l_—\ / ' 3

rll

KA Aachen-Soers 2. Biologie-PAK-UF Strafie

\ﬂ Elektrochlorung

“335 TECHDS |, Low-Tech* + eChlorination

Pflan;e;;(l&r;;lage 39
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UV-LED-Desinfektion

TECH3 uv-LED

Hf

TECHA4 inline-PAC + UF

UV-Desinfektion




Risk Management

FlexTreat

target- & non-target-methods

crop analyses &
infiltration prediction

salt management

ARB- und ARG-abatement

Vancomycin-resist.

Carbapenem-resist.

regrowth potential

mobile gPCR-system

* XX

Invest- & operation cost, LCA,
ecological footprint, water quality,

resilience

based on WavE I:
concept with KPIs & KUOIs
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40



Utilisation and transfer of results and technologies

Treat

- Stakeholder dialogue

« Farmers / Chamber of Agriculture
« Operators/water companies
« Federal Environment Agency

« Case studies

(for potential market expansion)
« Spain
* Murcia
- Talavera

* Egypt
« Bahrain

YWP Building Bridges | 22.11.2022
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SPONSORED BY THE

% Federal Ministry
of Education

and Research

Treat 6

Thank you for your attention!

200 R
1)
Name: Max Zimmermann

Mail: zimmermann@isa.rwth-aachen.de
Tel.: +49 241 80 25535

www.flextreat.de
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BUILDING BRIDGES

ONLINE EVENT SERIES

SESSION FEEDBACK

QUESTION 2
Presentations! Which word stuck with you the most?

n
E_ Link VOXR: https://voxr.com/dwa

insnirina chanae



SESSION FEEDBACK

Results

What sector are you in currently?

B - Industry -14%
C - Policy/Government -?%
D - Research -7%
E - Ing. Biro -7%
F - Other -7%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60%
%




SESSION FEEDBACK

Results

Which words stuck?

Water Treatment
Solutions Treatment

Risk AsSessment

Droughts A dvanced Framework

Modelling Climate Change
Urgebcy From Complex
Water reuse 1echnological

insnirina chanae
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