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CO2 neutrality

Energy

2025 100% self sufficient
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Goals and ambitions

Climate

2050 zero net emissions of 

greenhouse gasses

Resources

2050 completely circular



CO2 neutrality

Droge voeten en schoon water 4

Climate monitor of 2018
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STOWA

Stowa 2019-05

Risk assessment to estimate 

your emissions

Again, WWTP Kralingseveer 

should have enormous 

emissions
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Risk assessment

Effluent Risk - High Risk - average Risk - low

unit Value Score Value Score Value Score

NH4 mg N/l > 2 3 > 1 - 2 2 < 1 1

NO2 mg N/l > 0.5 6 0.2 - 0.5 4 < 0.2 2

N2O risk Indication emission (% of total N-incoming)

low (score < 4) 0,05 (0,01-0,1)

Average (score 4-5) 0,5 (0,1-1)

High (score => 6) 3 (1-5)



New measurements

Measuring in the waterphase

• Risk assessment 

• Unisense

• How do you reduce when you

don’t know what and where you

emit it

• Start measuring!
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New sensors a new method



Measurements

Measure at the start
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Locations

• Original suggestions were to 

start measuring at each start of 

a zone

• Unaerated sensor was moved 

downstream

• Aerated sensor needed to find 

a sweet spot



Measurements
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Locations

• High load at the start (shock?)

• Similar measure throughout the 

aeration zone

• Position at P2

• Higher emissions towards the 

end (COD limitation?)

• High variation in the zones

• Average emission between A2 

and A3



Measurements
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Locations

Measuring at new locations



Make it part of the weekly routine

Cleaning and calibration is 

something the operators are 

familiar with

• Daily/weekly route

• Check data on the controller

• Calibrate every two months

• Replace sensor head every 6 

months

• Quick customer service by 

Unisense for broken parts
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One of the many sensors



Data analyses

Add it to the process 

automatization

• Connecting the sensor was 

quickly done.

• You already have the airflow 

and the temperature at each 

moment 

• Immediately calculate the 

emission
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Store it online!



Data analyses

Add it to your 

reports/ 

dashboards

• Upload data 

to central 

system

• Download all 

relevant 

parameters at 

the same time

• Calculate and 

visualise the 

emissions 

quickly and 

intuitively
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Store it online!



The future

Assessment and research

• DNA sequencing

• Can AI control your plant and 

take into account N2O?

• More understanding of origin 

N2O

• Can we use this knowledge 

when designing a new plant?

• What do the emissions look 

like on low risk plants?

• Long story short, lots of 

possibilities left to explore
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What are the next steps for us

Contact details

• Email: n.ivens@hhsk.nl


