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Background

Key challenges of wastewater treatment in Denmark 
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 Urbanization leading to capacity problems of existing WWTPs

 Improving energy efficiency of WWTPs

 Centralization of treatment

 Increasing number of stormwater overflow events

 Capacity and condition of sewer networks

 Protecting sensitive recipients

 Resource recovery
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CASE: Skanderborg WWTP, Denmark
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Facts on existing WWTP:

 Plant design: 42,000 PE

 Av. Flow: 10,000 m3/d

 Max. Capacity: 24,000 m3/d

 CSO events per year: 10-15



CASE: Skanderborg WWTP, Denmark
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The challenges:

 Centralization of wastewater treatment and urbanization

 Small, old plants being closed and wastewater sent to main WWTP

 Urbanization in Skanderborg area leads to increased load of main WWTP

 Lacking capacity – especially of sand filters (existing tertiary treatment)

 Fixed daily load of P for the main recipient – TP max. 1,38 kg/d

 Overflows

 Increasing number heavy rain events with overflow of untreated wastewater



Skanderborg WWTP

CSO events 2014-2017
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https://skanderborg.datavis.dk/

https://skanderborg.datavis.dk/


AQUAGLOBE

Partnership to address the water challenges 
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Combined CSO and tertiary treatment with 
Densadeg clarifier

Example: Meru, France
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Combined CSO and tertiary treatment with 
Densadeg clarifier

Example: Meru, France
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New version: 

Densadeg XRC – Extreme Rate Clarifier
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 Use of garnet with very high density (4 g/cm3) – heaviest on the market!

 Extreme rise rates: up to 140 m/h (most compact ballasted clarifier)

 Lower loss of ballast material compared



Skanderborg WWTP

Existing treatment line

Waste water phosphorus removal tomorrow: ambitions and reality, Liege, October 201912 I

 Hydraulic capacity: 1000 m3/hr

 Bottleneck: Old sand filters



Skanderborg WWTP

Combined tertiary and CSO treatment
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 Hydraulic capacity: 1250 m3/hr



Skanderborg WWTP

Combined tertiary and CSO treatment
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 Hydraulic capacity main line: 1250 m3/hr

 Hydraulic capacity for CSO treatment: 1500 m3/hr



Densadeg XRC at Skanderborg WWTP

Status: Construction phase

Waste water phosphorus removal tomorrow: ambitions and reality, Liege, October 201915 I

 Two lines allowing for large hydraulic variations

 Online P-analyzer on inlet and outlet for advanced control

 Performance tests in Q1 2020



Skanderborg WWTP
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 Challenges addressed:

 Increased hydraulic capacity of main treatment line

 Optimization of tertiary P-removal by Densadeg XRC and advanced control

 Treatment of CSO – reducing P-load of Swan lake by 90%

 Improving overall energy efficiency by replacing old and overloaded sand filters

 Operational challenges to be handled:

 Iron dosing required to maintain SVI of sludge (?)

 Control of partial EBPR

 Change between tertiary and CSO mode
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Phosphorus recovery at Aarhus Vand

Why?
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Implementation of EBPR: 

• Reduced use of chemicals (less operational cost and CO2-footprint)

• Increased the biogas production

Challenges: 

• Actual problems with struvite scaling

• Ineffective pumps, pipes and heat exchangers

• Internal loads from dewaterings liquid – reject water

• Promote a sustainable solution for ressource recovery

• Safe way to reuse P for fertilizer 

• Until (if ever) there is a viable and economical solution for ash recovery of P you should 

use struvite to recover 30~50% of the potential



Case 1: Åby WWTP (70,000 PE)
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 P-recovery implemented in 2013



Åby WWTP before P-recovery
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Åby WWTP with P-recovery implemented
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Åby WWTP with P-recovery implemented
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 Savings obtained:

 Iron chloride – due to less internal load

 Reduced sludge production (chemical sludge)

 Reduced use of polymer for dewatering

 Electricity power for nitrification (less NH4-N)

 More biogas (Less denitrification =>more COD to digester)

 Less taxes on P-outlet (in DK taxes on actual outlet to recipient)

 Less maintenance and repair caused by scaling

 Increased capacity of activated process tanks (not included)



Case 2: Marselisborg WWTP (220,000 PE)

Largest P-recovery plant in Nordics (PhosphogreenTM)
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Marselisborg WWTP before P-recovery
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Marselisborg WWTP with P-recovery implemented

Waste water phosphorus removal tomorrow: ambitions and reality, Liege, October 201925 I



Agenda

➢ Background 

➢ P-consent challenge in Skanderborg

➢ The challenge: protecting the sensitive lakes of “Søhøjlandet”

➢ Solution: Tertiary and CSO treatment with Densadeg XRCTM

➢ EBPR and P-recovery at Aarhus Water

➢ Drivers for EBPR and P-recovery (PhosphogreenTM)

➢ Åby case

➢ Marselisborg case

➢ Summary

26 I Waste water phosphorus removal tomorrow: ambitions and reality, Liege, October 2019



Summary
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 Addressing stormwaters and urbanization in Skanderborg

 Densadeg XRCTM being installed for combined tertiary and CSO treatment

 Solution will increase plant capacity and reduce P-discharge from CSOs by 90%

 Overall plant energy efficiency to be improved by replacing sand filters

 Challenge: balance between tertiary and upstream iron dosing (SVI)

 Addressing urbanization and P-recovery in Aarhus

 P-recovery (PhosphogreenTM) implemented to lower OPEX

 Significant savings obtained at Åby WWTP

 Challenges with limits for EBPR and need of iron dosing at Marselisborg WWTP
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