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Bakterien im Trinkwasser rund um

Meikirch

Das Tril dar Maikirch ist offenbar i Oluwfl-n sind auch Birtschwil,
Schiipberg, Uettligen sowie einzeine 5fe won Kirchli und il. Ursache ist der
Jauche-Unfall in Schiipfen vom letrten Mnnu[.
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Stadectin Workn Keine

> 7, g ‘s Kassel abkochen

akute Gesundheitsgatahe

= .. E-Coli-Keim entdeckt: Trinkwasser in

K-sul Dn bH siner Kontrolle ein E-Coli-Kelm an sinem

In Le Locle hat jeder Zehnte eine Magen-
Darm-Infektion

s Trinkwasser des Ortes im Newenburger Jura ist mit Kolibakterien verseueht. Rund 1000

Menschen sind betroffen. Noch gitt es keine Entwarnung
ki ! ﬂ
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Gesundheitsgefahr gering
Trinkwasser in Adliswil verschmutzt
tri. Die Bevilkerung der Gemeinde Adliswil muss aus Sicherheitsgriinden bis
auf weiteres ihr Trinkwasser abkochen. Grund des Ubels ist eine
Versch des Loi Wie die K iin der Nacht auf

Donnerstag mitteilte, war es am spiiten Mittwochnachmittag im Zuge von

Februar 2008
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Trinkwassaer ab sofort in mahreren Kasseler Stadtteilan abgekocht

entdeckt worden ist, muss das
Autor

November 2014

Tr-lnkwasser wegen
Technik-Defekt verseucht




Infor ion we need when a CBRN event
cont:l-T:nates the drinking water supply...

Fi

- Location of
contamination?

- Impact of
contamination?

-Which action?

| Toxicity sensors
[] Hydraulic and quality sensors

* Contamination source

Hydraulic stations (tanks, pumps, valves)

No end to egﬂ holistic solution available

foﬁ% et ctl(m };\d management of a
;~ i" water safety event
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» No online sensors for microbial or radiological detection
- |
» Only a {&és‘eq?b?é for"g;pe'c}fic chemicals’ detection
Gy ‘\ A A ,
» No reIia'L ) 69@?0?.&31 tf; e detection/online simulation
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Global generic solution for-detection and mitigation of

drinking w‘é@‘g | sy;‘fag_sﬁlﬁ g from CBRN contamination
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» New CBRN water qua1ify sensors
» Impro} ed contarqmatlon alert systems
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ide decision support

water utilities in six use cases
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@ EU funded FP7 — security project,/jé/ZOB —-12/2016

@ 9 partners from 5 countries:
V
A

» Sensoridevelopment (CﬁA ACREO, biomonitech)
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Solution Concept
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EventManagement System
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Simulators

R

Offline Training Simulator

Online Look-Ahead
Simulator

Spatial Detection Models

T a =
Virtual Sensors @

Event Detectlnn System

Indicators and
Intelligence Reports +
GISP ion

Information Systems
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Physical

C,B,R,Nand
Security

DomesticSensors

Customers.
complaints
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New CBRN Sensors..

|
1) zapid detection of Efcoli  (ACREO, Sweden)
4
2) Pemical toxicity detection (biomonitech, Israel)
*

3) Radioactivity detection (o, CEA, France
:) \‘L\QG’V ( B) ( )

Rapid d te{tio f Chemijalt icity detection Radioactivity

sa e E.coli (ACR O)'f: (bio-‘mlg\it_ h) sensor (CEA)
water
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Rapid detection of E. coli

E. coli bacterih are labeled with fluorescent nanoparticles via specific antibodies

A

A

Antibody stained £ coli bacteria f [ j Clusters of E coli bacteria in sewage water
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Rapid detection of E. coli "
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Tempered

Water sample in  Labelling agent in e

| )\ Turbulent
mixing

-1
Measurement
(cdunts E coli/ml)

Flow
Cytometer

Waste out

Cleaning agent in

P=pump
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Cocling fan

Power supply,
AC/DC convarers

Temp. conirolier
{-eagenis)

Conled eantainer
storing the reagents
)
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Chemical toxicity detection
by luminiscent marine bacteria
:'{(e.g. pesticides, herbicides, heavy metals)
- TR # ¢ _' -
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Deionised Water + toxic substance

Luminiscence
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Radioactivi’i)’gm;ﬁdn i '
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Detection of o- and B-radiation /
@ Based on a scintillating optical fibers bundle
® Miniaturised Photomultipligc"l‘ube(PMT)

L
Photonmultiplier ~  ~
It 2
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Scintillating optical fibers bundle

Radioactivigjmgwf

Sensor Protatype — tested at Hagihjﬁerusalem)

water o
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Sensors with wirele;f;m
//

@ Aimj{Obtain more water quality data from the network

e

[ oi Jerusalem
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Test-sites at Vy;%mlj\t

Test Sites at Water Utilities HaGihon (Jerusalem) and AdA (Portugal)
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Test site at gﬁm\

fa

//
Experimer‘s/:oc, B radiation matejymixed with water
/ ;

% | ’O/T)Jt of all SAFEWATER software modules
[ § @ Test of E. coli sensor & commercial sensors

Test network Zurich: 150

Injection pump

24
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Test Netwoﬁ{\mkgw
Legend:
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@ Closed valve

OWater quality sensor
_4 Injection of contaminant
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Incomplete Mi)g,iﬂ'l at Crossing

Investigation of mixing at crossing under various flow conditions

Inflow

clean water stained watég

outflow1 #
conc. outflow 2

- imperfect mixing
| -

S

Incomplete Mix_iﬂ

»7

at Crossing.

o

Results from the test-network with different
}QZynolds numbers

A

o " .
Injection 'ere 4 I Results with
\ 3 Re =1.000

Results fquﬁ Literatyre

outflow

AZRED model, Re = 52.000 normalizéd fnfiow M
AT
s Results with
: i \ Re =3.000
z:‘: | # outflow
| normalized
14
outflow ™ ‘ ' inﬂo"‘; é,} f,‘ L1° Results with
normalized ‘ ; = Re =10.000
u orialized |y ’ )
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Detection of se
Lab tests at Wasser)versorgung > Zirich

® Dilution experiments with wastesvater to determine the sensitivity of

different parameters for the detection of faecal contamination in tap water

4
® Most pramising paramerjers to detect faecal contamination in drinking water

are the bielogical ﬁra?netery 9

Enterocﬂé \E. cdli and Heterotf hic Plate Count (HPC)
I} O.‘ ’ - ) ‘;ﬂg’: il

i

Tee mWWTP Effluent

Enterokokkus Most sensitive W Prefiltered WW
E.Coli |e—— S —

parameters

HPC.

Ammonium
DocC

uv254
Turbidity
pH

conductivity

s 0.01 0.1 1 10 100
Sewage concentration [in arbitrary units]

water 2
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Simulators 250, E //
Offline Training Simulator Virtual Sensors |
Online Look-Ahead
Simulator | Event Detection System Indicatoremsd
Spatial Detection Models I Intelligence Repnrts +
GIS Pr
I Information Systems I
I
@. < g
- . <
C,B,R,Nand Physical Customers
DomesticSensors Security complaints
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Event Manage

latform that handles events
reported by the Event Detection System (EDS)

Web red, user friendly p

0:‘:.-‘.— at-u;a-evs.-n.:
L safe
water
AL A Logout
Alarms )
Enow 10 |w]|enines e Edit
Sl el il ol S st e
Manbenance  TEO AAATETANCE (ETe - 2 BROGO" S b
Y= | — @
wa ST 1
Event Manag
//
Interface to offline & online simulators with
S-based visualisationsof results
i
sdaje S
water .
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Simulators : Ao
Offline Training Simulator 1 Virtual Sensors
Online Look-Ahead 1

«—
Simulator H EuentDetectlnnSystem Indi and
Spatial Detection Models T S - Intelligence Reports +
GIS ion
I Information Systems I
C,B,R,N and Physical Customers
DomesticSensors Security complaints
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=0 " 33"
x %

- /
Combines information from multiple sensors in order to
detect anomalies in water quality measurements

i
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Event Deteqf;i‘ ‘

: £y
Spatial Model: Computes water floytime using water quality measurements
Fe
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Event Detecti
: /1
Calculates adaptive thresfpfds for low energy sensors

A
Benefit: Sensors send data out frequently only when threshold is exceeded

o
upper =
threshold .-*~
R . sensor
measurement
threshold
r)"‘.'
o Time
3§ * %%
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Alorm state IR

FCCHEEE

Curent vahie source station | 788 501

®oe®5e

Alarm age (Minutes) T

e -
Jarget

Pradiction figh it E2r ]

Target actual value G D

Pradiction iow lma 269504
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Simulators : T e
Offline Training Simulator : Virtualsemsors
Online Look-Ahead
Simulator 1€ > | Event Detection System and
Spatial Detection Models : Intelligence Reports +
- GIS
I Information Systems I
C,B,R, N and Physical Customers
DomesticSensors Security complaints
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Offline syMtg_;J

@ Understand the hydl/aulic and water quality behavior
® Simulations of reactions and decay of substances
Generate training data for the Event Detection system

| waler
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Consideration ,oP{ncompIete mixing at junctions
A

¢
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Enhanced EPANfT-MSX simulation software
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different  o.08
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inoutflow %
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GIS-based Display oﬁmm‘__ ,

Display options for water quality simulation results:
(1) concentrations or
(2) time for spread of contal ination

Water Network

+

. Injection

Spread
during hour 1

Spread
during hour 2

WY 15
GIS-based Display oﬁ@mm‘__

Displgy of flow and flow directions
Water Network

Flow
direction

Link to
—T 9
alarm info

\1 /‘/NWM/ Legend

safe U3 1=y ot
water -
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Online Simulator & Respc
@ Online Hydraulic Simulator: Overview about current hydraulic state

(pressure, velocity) of the drinkirw/\:/ater distribution system
® Needs online measuremerj;s,‘e.g. inflow, flow of main pipes, pressure
@ Updateo __he][esults.g.g;.-”every rnigute

L J y -
\\\‘A\ Mg*emqn’t data (thick lines)vs. Online Simulation (thin lines)
] ) ' a2

thick lines: meaturement
then kines:  smulation

iEii
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® Identification of contaminant sources by backtracking algorithm

® Look-ahead calculations: Estimated spread of the contamination

@ Isolation valves: Identification of valves which have to be closed

safe
water -
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Source ldentification

Potential intrusion points are calculated based on “positive” / “negative”

water'quality sensor measurements (positive -> contamination detected)

0 358 e eenifeznen =

ER@YA & ——

O Source
Positive Sensor
Negative Sensqr

© «— Inflow

Satc - ———— Source Candidates
water Spread of contamination

TN
Look-Aheagl"é\imulator

Online pr|ediction of spread of contamination based on online hydraulic data
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Source
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Valve Closing Regd‘mr‘hendatm .

based on.response time of water utilities for closing the valves (e.g. 1 hour)

Valves which should be closed

Vvaccr

(- Location of
contamination?
-Impact of

. contamination?

2 —_-Which action? |

SAFEWATER
Summary

|

| 4

B Toxicity sensors

Hydraulic and quality sensors

Hydraulic stations (lanks, pumps, valves)
& Contamination source

® New CBRl\l\‘ sorsifor real-time detection of CBRN contaminants in water

® Event Detection System for detection of abnormal water quality behaviour

ff 1 - . .
® Event Ma ag’gment'Sy_stem'to,pr ide decision support
e =
® Offline an 'Onlige $i’mulator§ ojdetermine the contamination’s source,
the spreadand identification of i§olation valves

\
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- Location of
contamination?

-Impact of
contamination?

- Which action?

SAFEWATER
Summary

B Toxicity sensors
Hydraulic and quality sensors
Hydraulic stations (tanks, pumps, valves)
Contamination source
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Step tov}lgb;ds af'nalistim olution for water safety,
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