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� Perspectives for reducing carbon footprint

� Conclusions



Avedøre Wastewater Services (AWS)

� Is jointly owned by 10 municipalities
� 3rd largest wastewater treatment plant in Denmark
� Situated 10 km west of Copenhagen, the capital of 

Denmark.
� Total Sewered area 9400 ha

(15% separate & 85% combined)

� Design capacity 345,000 PE
� 25 million m3 /year 



AWS focus on advanced online control
in Biological treatment

Biological treatment is based on Biodenitro with 4 parallel lines

Focus:
� 1. step 1997-2001: Online control by installation of Nutrient sensors
� 2. step 2004-2005: 

• Devolopment project “Ø-forsk” (partly funded by INTERREG)
• advanced online control by STARcontrol® based on one master 

line
• Additional N&P sensors

� 3. step 2006-2008: 
• Development project “OpDrift” (partly funded by INTERREG IIIA) 

and increased committment by appointing research oriented
manpower

• Extended STARcontrol® with two master lines 
• Additional N&P sensors



2004 – 2005 “Ø-forsk” Activities

� Installation of advanced online control based on STAR, ATS and 
additional sensors:
• Improved removal efficiencies thereby reduced impact on

environment and economical savings in terms of reduced green 
taxes

• Reduced electricity consumption thereby reduced impact on
environment and economical savings in terms of reduced green 
taxes

• Increased hydraulic capacities by ATS stormwater control
strategies and thereby reduced negative impact on environment

� Development and Bio-P control Strategy (patent pending) 
• reduced chemical dosing for P-removal and thereby reduced 

impacts on environment, electricity savings and economic 
savings



2006 – 2008 “OpDrift” Activities

� Activities focused on Electricity savings 
• Mixing 
• Aeration
• Return Activated Sludge

� Improved control of online sensors
� Improved ATS stormwater control by intelligent basin operation
� Optimising advanced online control by increased focus on

• Sludgeage
• Hydrolysis
• Nitrification, denitrification and Bio-P

� Development of chemical dosage strategy
� Development of Sludgeage control strategy



Results
Electricity consumption
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Chemical consumption for P removal
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Treatment Efficiency
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Step 1 Step 2 Step 3 Results from 2009 shows:

•Further decrease in Electricity consumption

•Further decrease in Chemical consumtpion
for P removals

•Improved treatment Efficiencies for COD, TN 
and TP



Results
In f low  to  th e  T r e atm e n t p lan t
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Occurrence of Overflow
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% overflow compared to inflow (m3/m3)
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Power (GWh), Incineration & Dewatering

Power (GWh), Biological WWTP steps
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Economic savings AWS
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Savings in CO 2 emission
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Energy savings by advanced control

Energy consumption for Total plant 

2 year average kWh /m3 kWh/kgBOD
removed

kWh/kgN
removed

Total-N 
removal (%)

STAR control® 2004-2005 0,46 1,06 6,38 84,2

PLC control 2006-2007 0,51  
+11%

1,14  
+7%

7,30  
+14%

83,2
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Plant wide control – a challenge 

� STARcontrol® an active tool for 
development at AWS

Better “Carbon footprint”

Lower the 
energy cost

Decrease the 
use of chemicals

Increase 
biological/hydraulic capacity

Better Effluent 
quality 



Economy & Carbon evaluation

Case based on Poznan 
experienced key figures 

� Calculation basis ~130.000 m3/d

� Yearly net saving in energy kWh
2.373.000 kWh (eq. 1 month for free!!)

� Yearly net saving in energy cost 
166.000 €

� Advanced control system size 
“Large wwtp” estimated cost

300 - 450.000 €
pay-back in 2½ - 4 years

� Savings in CO2 emission
4.000 kg CO2 eq/d

~1.460 ton CO2 eq/y
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Conclusions

To achieve the best results:

� Management that show interest and set up focus
� Involved people on site
� Support from authorities and science partners
� Backbone for implementation of good operation – here 

STARcontrol®

� My thanks to co-authors:
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