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State of BW located in
south west Germany
State Capital: Stuttgart

Area of 35,751 km?
11 million inhabitants
Density: 310/km?

Wastewater treatment in
BW:

906 WWTPs (2019)
Almost 60% of WWTPs
discharge into a water
body with a wastewater

content of more than
10%.



State of Baden-Wurttemberg in Germany

Water quality in Baden-Wurttemberg:

Of the approx. 700 million m? of drinking water per year, approx. 75% comes
from ground and spring water, approx. 25% from surface waters.

Lake Constance is a drinking water reservoir for approx. 5 million people
(approx. 172 million m? per year)

The state water supply takes from the Danube near Ulm approx. 40 million m?
drinking water for approx. 3 million inhabitants per year

Approx. 7% of WWTPs discharge treated wastewater into Lake Constance or
the process seeps into the karst (Upper Danube, Swabian Alb)
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Micropollutant Strategy of Baden-Wurttemberg

ein g - . Ministry of the Environment, Climate
Initiative of Ministry of the Environment BW @ Protection and the Energy Sector

Baden-Wiirttemberg

Two pillars:

« Source- and user-oriented approach: ALLES KLAR?

« Dialogue with stakeholders: Doctors and pharmacists,
environmental associations, pharmaceutical industry

* Flyer for information of the population about correct
disposal of old medicines

 Measures at Hot Spots

* For precautionary reasons: promotion of upgrade of
municipal WWTPs with targeted removal of
micropollutants

« Sensitive water bodies (drinking water source, high L
wastewater proportion in receiving water) |
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KomS Baden-Wurttemberg

Micropollutants Competence Centre BW

The Micropollutants Competence Centre Baden-Wurttemberg is dedicated to the build-up and transfer of knowledge regarding the subject
of micropollutants'and their removal from wastewater. In addition, it considers itself a platform for the exchange of information and
experiences regarding the process-technical implementation. KomS is a cooperation between the University of Stuttgart, Biberach
University of Applied Sciences and the Baden-Wirttemberg chapter of the DWA and is funded by the Ministry of the Environment, Climate
Protection and the Energy Sector of the federal state of Baden-Wurttemberg.

«  KomsS was created in 2012

« Team of 7 research engineers

« Main activities:
« Advice and support for WWTP operators, planners and authorities
« Implementation and monitoring of projects
« Bundling of experience and results

« Recommendations for action (2018)

Website: www.koms-bw.de/en
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Technical solutions for advanced treatment

15 full scale plants in operation

O t - Biological treatment Ozonation Aftertreatment
zonation | (e .
- Chemical oxidation by ozone
H E— Biological treatment (o:itlit:r:al) GAC-Filter
Granular activated | :
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Biological treatment

PAK *

Carbon > Adsorption

Filter

Adsorption Stage
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Advanced treatment on WWTPs -

Situation in Baden-Wurttemberg

October 2019 15 full scale plants in operation

Mannheim (725.000 EwW)
aktuell: Qqnyy 52, = 2.000L/s | behandelte JAM > 90 %
2ukinftig: Qag, 52. = 4.000L/s | behandelte JAM = 100 %

Ohringen (42,500 EW)
Qray 32 = 270 L/s | behandelte JAM > 85 %

Wendlingen (170.000 EW)
Quav 3¢ = 700 L/s | behandelte JAM > 85 %

Boblingen-Sindelfingen (250,000 Ew)
Qunae 3¢ = 1.000 L/s | behandelte JAM > 85 %

Laichingen (35.000EW)
Qugs 54 = 100 L/s | behandelte JAM > 90 %

Hechingen (57.200EwW)
Qpmac 3¢z =400 L/s | behandelte JAM = 100%

Ulm _Steinhdule” (440.000 EW)

aktuell: Quy, 54 = 1.7001/s | behandelte JAM > 90 %
Zukinftig: Quae 39 = 2.600L/s | behandelte JAM = 100 %

Lahr (100.000 EW)
Quna 3g:. = 350 L/s | behandelte JAM > 90 %

Westerheim(5.500EW)
Qpay 3 = 22 L/s | behandelte JAM > 90 %

Lautlingen (36.000EW)
Qae 3gs = 225 L/s | behandelte JAM = 100%

Albstadt (125.000 EwW)
Qumae 30: = 980 L/s | behandelte JAM = 100%

Emmingen-Liptingen (7.500 EW)
. - %[0
aktuell: Quy 59 = 25 L/s | behandelte JAM > 70 % : Rav l'g~Mafia[a|~ (184.000 EW)
B w Qmax 2 = 1.100 L/s | behandelte JAM = 100%
M ‘ - £
Process Stockacher Aach (43.0006w) || Kressbronn (24.000£w) ,
D GAC (2X) Qorax a2 = 250 L/s | behandelte JAM > 85 % | | Quy 25 = 250L/s | behandelte JAM = 100% KD M 5
¢> PAC (13x) I
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Advanced treatment on WWTPs —

Situation in Baden-Wurttemberg

17 further full scale plants in planning or under construction
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Upgrade of WWTPs for micropollutant removal

== Framework for the implementation of procedures for

micropollutant removal

« Working paper ,Micropollutant removal in
Arbeitspapier WWTES of Mln_lstry o_f E_nwronrr?er?t BW
» Specifies technical criteria for priorisation of
Spurenstoffelimination auf .
k(?mmunalen k(léranlagen WWTPS Wlth upgrade
in Baden-Wirttemberg « Defines requirements for removal efficiency of
20. Nov. 2018 targeted treatment
KOM S
Baden-Wiirtemberg n

Guideline for the procedure of the
investigations to be carried out | March 2018




Working paper ,,Micropollutant removal in

WWTPs*“ Baden-Wurttemberg

Criteria for upgrade of WWTPs with targeted micropollutant removal:

Discharge into Lake Constance or Lake Constance catchment area incl.
Upper Danube in front of the infiltration point

Discharge into groundwater

Discharge into a body of water which seeps away temporarily or all year
round in unfavorable subsoil conditions (e.g. karst)

WWTPs with a capacity of 500,000 p.e. or more

WWTP effluent flow in receiving water greater than half (50%) of the
total river flow

WWTPs with capacity of < 10,000 p.e. are excluded for reasons of
efficiency

approx. 125 WWTPs fall under these clear criteria

Source: Ministry of Environment BW, 2019
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>> NEW recommendations on March 2018 (PDF online: www.koms-bw.de)

Handlungsempfehlungen

fur die Vergleichskontrolle und
den Betrieb von Verfahrens-
techniken zur gezielten Spuren-
stoffelimination

KomS — Recommended course of action for
comparative checks and operational
monitoring of the advanced treatment

BERE JER ELM LE
)
Me
Der Spurenstoffeliminationsumfang einer jeden Messkampagne errechnet sich als Mittelwert aus den Eli-
minationsraten der foigenden Einzelsubstanzen
I

is available in German and will have to be
translated independently if required.

Ablact der Klaranlage heranzuzishen. Bei der Bevechnung isk folgendes 2u beachten
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http://www.koms-bw.de/

KomS - Recommended course of action

Required micropollutant removal in WWTPs in BW:
* Normal and continuous operation of advanced treatment plant

« Sufficient micropollutant removal if the sliding agent, formed from
removal rates of last 6 measurement campaigns on days with
discharges to the WWTP up to a maximum of Quwrp.mpmax IS at least
80%.

» Micropollutant removal efficiency of each measurement campaign is
calculated as the mean value from the elimination rates of the following 7
substances:

Carbamazepine, Diclofenac, Hydrochlorothiazide, Irbesartan,
Metoprolol, Benzotriazole, ) 4- und 5-Methylbenzotriazole

Primary treatment Biological treatment ~ Targeted micropollutant removal

WWTP final effluent
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KomS Baden-Wuerttemberg

>> Results from different WWTPs in BW
husbsugrote | Dstenanca |

Cinf — CEff P 24.000 5
A S 100 ,,;’ - 3;'\s ® »“-. 35.000 E 3
4 & ]
"\ A e¥ g"‘* 4 D A 36.000E 1
\ // <& v s
—, 80 & - 57.200E 1
X [ > b 69.000 E 5
— : ‘ R ¢ ‘ 27
— e T 100.000E 6
T 60 |t
5 | - - 125.000E 6
5 184.000E 1
o 40 440.000E 10
% 725.000E 7
! . T T
20 ¢ Carbamazepine —— 24- and
4 - 48-h-probes
\
|
0 ‘_ T T T 1
/ O 10 20 30

PAC dose [mg/L]
Datenbase:

Monitoring of 40 WWTPs in Baden-
Wuerttemberg (KomS)

05.november.2019 — Aquatech Amsterdam



Long-term cost review of PAC treatment

Plant components for the treatment with PAC

Pumping Adsorption
station Stage
Precipitant
and
flocculent
dosing
station

Filtration

Sedimentation
tank

Filter

O

Pump

Source: KomS-Langzeitbetrachtung zu Kosten der Pulveraktivkohlebehandlung

05.november.2019 — Aquatech Amsterdam



Long-term cost review of PAC treatment

New investment

Pumping Adsorption Stage Filtration
station Precipitant
and flocculent
dosing station
\ 4 Sedimentation Tank
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New investment

Adsorption stage plant (without tanks):
Mannheim

Complete Adsorption stage:
Boblingen-Sindelfingen,
Kressbronn-Langenargen,
Stockacher Aach

Complete PAC treatment:
Lahr,
Steinhaule Neu-Ulm

Source: KomS-Langzeitbetrachtung zu Kosten der Pulveraktivkohlebehandlung 05.november.2019 — Aquatech Amsterdam



Long-term cost review of PAC treatment

Specific operating costs , 2014-2018

m Specific costs PAC Specific flocculent costs I
m Specific electricity costs Specific disposal costs
Specific analysis costs o Specific staff costs

Specific maintenance costs
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Specific operation costs [Cent/m?]
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Steinhdule  Mannheim Boblmgen Lahr Stockacher Kressbronn-
Neu-Ulm Sindelfingen* Aach* Langenargen*

* Use of statistical averages for operating cost types without information
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Long-term cost review of PAC treatment

Specific operating costs , 2014-2018

8 m Specific costs PAC Specific flocculent costs I
m Specific electricity costs Specific disposal costs
7 Specific analysis costs m Specific staff costs
Soecific maintenance costs I

6 i
: i

Maintenance, staff and analysis costs are
volume-independent and more expensive for
smaller WWTPs

Specific operation costs [Cent/m?]
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Steinhaule  Mannheim  Boblingen Lahr Stockacher Kressbronn-
Neu-Ulm Sindelfingen* Aach* Langenargen*

* Use of statistical averages for operating cost types without information
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THANK YOU
FOR YOUR ATTENTION

M. Sc. Lilia Acosta
lilia.acosta@koms-bw.de
Phone: +49 711 685-65531

KomS Baden-Wiirttemberg - dreifach gut

www.koms-bw.de/en



