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Boundary conditions

N
Good water quality

- Harbour bathing
- Housing developments

River through the city
AlIM: Recipient for urban water
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Challenge — Recreational water Is receiving water

3 wastewater treatment plants

75 combined sewer overflows (CSO)

58 storm water drains

50% of the flow in the river is from WWTPs

la Arhus Havn

- ) Bl Aby Renseanlag
Brabrand So .

Arslev Engse i T A

Marselisborg
Renseanlaeg

B viby Renseanlaeg
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3 projects -1 solution

...Analysis and design ...Implementation of ...Integrated modelbased
2006-2007 infrastructure control and warning
2007-2012 PREPARED
2009-2013
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Finding the right solution

* Multiple scenario analysis based on integrated modelling
— Retention basin volumes Mike Urbzp Model
— System layout
- WWTP capacity
— Storm water system upgrade
— Removal of CSO structures
— Disinfection of WWTP effluent
— Climate scenarios
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Solution - 50 mill. EUR project 2009-2013

* |nfrastructure investment
- 9 retention basins
— Disinfection at WWTPs and basin

— Increased hydraulic capacity at
WWTPs

* Optimized control System

— Integrated real time
modelling/control (sewer
system/WWTP)

— Early Warning System

DA
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Domain of urban control

f

Extreme rain
. return period > 100 year |

Design rain
return period 2-10 year

Rainfall intensity

Light rain
e return period <1 year

P Adapted from: Fratini et al. (2012)

Return period DHI
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Integrated Real Time Control System

« Automated operation of:

— Data collection Rainfall
forecast

— Data processing

— Model execution

— Finding the optimal solution
— Control of structures

— Issue warnings

© DHI
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—® Sensors
...... Communication

Integrated real-time control of urban waters o Control handies

Cross cutting overview/reporting et
Early warning systems ‘e
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Automated Integrated Modelling
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Real-Time Integrated Control

————————————————————————————————— DIMS.CORE
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Short term rainfall
forecast (MAR)

Dynamic Overflow

Risk Analysis
Predicted run-off (DORA)
(MIKE URBAN)

Data validation and PID (flows) at each
filtration storage tank
Software sensors:
Flow, Elevations,
tank filling, etc.

WWWTP max.
hydraulic load

PID output: 0-100%
distributed to
setpoints for pumps,
weirs/gates at each
storage tank

— o o e e e e e o e e e e e e e e )

Levels, flows and
weir/gate positions

Set-points

PLC/SCADA
Sensors/Actuators

Layer 3

Layer 2

Layer 1
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One warning system -

SR, IS SISO SRS .

Internet

Environmental Section Aarhus Water Waterforecast
Aarhus Municipality Utility company Operated by DHI
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Public information on bathing water quality

* App

© DHI

and web based public warning system

| @ hrtpy/ostiylland. badevand.dk/ O ~ & || @ Badevandsprognose for Ost...

Badning kan i nogle tilfaelde medfore sundheds.
risiko. Flagene pa kortet viser badevandskvaliteten i
dag_ Klik pa et flag viser prognose for badevands Femrery
kvalitet og strandvejr de kommende dage.

Y& God badevandskvalitet
Y& Darlig badevandskvalitet

&> Badevandsprognose under udvikiing
Y- Badested lukket for sasonen

andmoronva

Spi

ng direkte til din kommune eller strand Riosy

Tilat

S= badevansmprognoss for strand 2 3 o
Hasie
Du kan ogsé fa badevandsprognosen til iPhone Aarhus
Seg efter "badevand” eller ik -
herunder. o
P
_' Market Tangh'y

oz

Badevandsudsigten bygger pa en avanceret
af strom,
samt - na

=2

pute: C

m.m. langs kysteme,

a il —af -

fapkale indikatorbakterier ved badestrandene ¢
s om i des

r der sker udiedning
f

tekniske beskriveise.

Badevandsudsigten er udarbejdet af DHI i
samarbejde med Arh
Kkommuner

Beder
Malling

Holme-Hojbjerg-Skade l

L2

togten Bugr

Kalo Vig

Anchuss Bugt

Kattegat

Kodata €2014 Google  Servioewikde  Rapportar an fof o kortet

#14

DHI




Public web site

@ Dashboard - Windows Intemet Explorer . — - -

| @ Dashboard - Windows Internet Explorer i prhusAa\Varsiingsmodel
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vandstande omkring seerne

Seneste varslingstidspunkt: 15-09-2011 10:07

[ varsiingspunkt (Gren, Gul, Rod)  Oversvommelsesudbredelse

Gult varslingsniveau (1,2m)

Rodt varslingsniveau (1,5m)

Lokalitet Varslingsniveau
Brabrand so (St. 26.15)

Arhus A ved Aby Renseanizg _

Solbjerg So (St. 26.08)

L=zsom varshgsmuner
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http://aarhus.dhigroup.com/
http://dss.dhigroup.com/DashboardEngine.aspx?DashboardID=AarhusAa/Varslingsmodel
http://dss.dhigroup.com/DashboardEngine.aspx?DashboardID=AarhusAa/Varslingsmodel

Saving in investment

« Ordinary and larger retention basins 79 million EUR

« Controllable and smaller retention basins 45,6 million EUR

« Automation and control system 1,7 million EUR

« Total 47,3 million EUR

« Saving 32 million EUR
40 %
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Thank you

Dr. Michael Butts, mib@dhigroup.com
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