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2. Upgrading with activated carbon
adsorption stage
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2. Upgrading with activated carbon  activated carbon

adsorption stage

adsorptlon Stage reaction sedimen-
tation
trickling filter carbon dosing
precipitants flocculati_ng agents - sand filter
primary clarifier and precipitants
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' clarifier
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preci- Schwippe
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internal recirculation (feeding
trickling filter)

dewatered sludge to incineration

sludge treatment und dewatering




2. Upgrading with activated carbon
adsorption stage

inlet [I/s]

design parameters

reaction tank:
retention time 0.5 hour

sedimentation tank:
retention time 2.0 hours
surface load 2.0 m/h
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Boblingen - Sindelfingen

2. Upgrading with activated carbon  activated carbon
. adsorption stage
adsorption stage

reaction sedimen-

. tation
deS|gn parameters carbon dosing

= reaction tank: flocculating agents - sand fllter
retention time 0.5 hour 4 70 precipitants

= sedimentation tank:
retention time 2.0 hours
surface load 2.0 m/h
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2. Upgrading with activated carbon -
adsorption stage | L/

activated e ! b
carbon silo '\ 8 9 |- N
V=125m? ' :

mixing tank
(12 m® und 120 m?)

reaction tank
(V=1800 m?)

sedimentation tank
(V=7200 m?
A = 1800 m?)

receive body
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3. Elimination Efficiency
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= operation of sand filter reduced COD!
= operation of activated carbon adsorption stage reduced COD!
» discharge below 20 mg/l of COD in average with 10 g PAC/m?3 |
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Boblingen - Sindelfingen

3. Elimination Efficiency
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Phosphors total effluent WWTP [mg/I] (01.01-31.08)

precipitant dosing (FeCISO4):

2006: : 7151 kg/d, R =1.83 reducing of the

2011-_ 14499 kg/d , R =1.32 precipitant consumption
Jan. bis Aug. 2012 :4 264 kg/d, B =1.20 with operation of PAC
2013-2021 : 4014 kg/d, R=1.17
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Boblingen - Sindelfingen

3. Elimination Efficiency B mtore pAC
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elimination of micropollutants from 2015 until 2021
with PAC dosing of 10 mg/l in average
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Boblingen - sindelfingen

3. Elimination Efficiency

WWTP Béblingen - Sindelfingen elimination efficiency of
carbamazepin 2015-2021
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Boblingen - sindelfingen

3. Elimination Efficiency

WWTP Boblingen - Sindelfingen elimination efficiency of Diclofenac
2015-2021
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1. Introduction of the existing WWTP
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WWTP Dagersheim-Darmsheim
Elimination of micropollutants with granulated activated carbon (GAC)

Construction project

« restructuring pumping station of the filter

* new piping connection with 4. treatment stage

« construction of a granulated activated carbon plant within the new building
« construction of a new GAC delivery area

 measurement and automatisation system



2. Upgrading with activated carbon adsorption stage

overview process diagram of WWTP Dagersheim - Darmsheim
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2. Upgrading with activated carbon adsorption stage

overview process diagram of WWTP Dagersheim - Darmsheim
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Boblingen - Sindelfingen

2. Upgrading with activated carbon adsorption stage
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2. Upgrading with activated carbon adsorption stage
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Boblingen - Sindelfingen

WWTP Dagersheim-Darmsheim
Elimination of mlcropollutants W|th granulated actlvated carbon (GAC)
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2 x feeding pumps
8-20 I/s and 20-50 I/s

1 x flush back pump
~120-50I/s

" iy
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o G i, . -. | ; - . _— (\
|4 x GAC tank : j::. Hee—— = | e
| with each15 m*filter | ==~ |"I" [ sand filter
‘| volume and
5 m? filter surface

~ | 4 x chamber with each 10
- | m?filter surface

~ GAC building L layout
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WWTP Dagersheim-Darmsheim
Elimination of micropollutants with granulated activated carbon (GAC)
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3. Elimination Effici m e
. Elimination Efficiency
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total: -90% -96% -99%

elimination of micropollutants after commissioning 2021
with 3 analyses by KOMS
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3. elimination efficiency

WWTP Dagersheim-Darmsheim effluent concentration COD

—e—2020 COD —e—2021 COD with GAC [mg/l]
without GAC [mg/l]
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Boblingen - sindelfingen

3. elimination efficiency

WWTP Dagersheim-Darmsheim effluent concentration Phosphorus totol

—e—2020 Ptot without GAC [mg/l]  ——2021 Ptot with GAC
[mg/l]

100
90
80
70
60
50
40
30
20
10

0
o000 005 o010 015 020 025 030 035 040 045 0,50

effluent concentration [mg/I]

cummulative frequency [%]




4. Investment and operational expense

WWTP Boblingen- | WWTP Dagersheim-
Sindelfingen PAC | Darmsheim GAC
investment
civil work € 2.200.000 610.000
mechanical work € 1.380.000 600.000
electrical work € 240.000 200.000
design and others € 480.000 260.000
total cost € 4.300.000 1.670.000
contribution
contribution € 2.100.000 290.000
saving of the waste water duty SIFI 792.000 792.000
saving of the waste water duty DH € 42.000 42.000
operational cost
activated carbon and other consumabld €/a 271.000 44.000
electricity €/a 35.000 11.000
personal €/a 23.000 5.000
maintenance €/a 10.000 5.000
total cost €/a 339.000 65.000
annuell cost
total annuell cost €/a 425.000| 95.000
total annuell cost for SIFlI +DH €/a 520.000
waste water fee calculation
m?3/a 7.450.000
price increasing €/m?3 0,07
with 40 n¥/(p*a) €pa) 2,79 o

Iweckverband
iKlaranlage

waste water fee
1.6 €/m3
approx. 60 €/(p*a)
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5. Future energy concept

What to do for energy neutrality

decreasing electricity
consumption

(approx. — 20%)
* process optimazation
* high efficient motor

increasing electricity
production (+ 15%)

* increasing efficiency CHP
* increasing biogas production

« extension of the existing
photovoltaics

kWhla

electricity
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4.500.000

4.000.000

3.500.000

3.000.000

2.500.000

2.000.000

1.500.000

1.000.000

500.000

0

existing
situation
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future”
optimization

sludge
treatment

waste water
treatment

electricity electricity with photovoltaics
consumption production
PAC + filtration

electricity from the grid

electricity electricity

production production
with CHP with CHP

= mechanical treatment

uothers

electricity neutrality !

sludge
treatment

electricity
production
with CHP

waste water
treatment

electricity electricity
consumption production
optimized optimized
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