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Technology development 
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Advantages of aerated weltand technology 
 
 
 
 
 
 
 

 Optimized biological degradation of carbonaceous 
compounds 
 

 Aerobic removal rates up to 1,000 times higher than 
conventional treatment wetland designs 
 

 Reduced footprint requirement 
 

 Exceptional treatment performance (especially for 
nitrification) even in cold weather 
 
 
 
 
 
 



  50 km northeast from Leipzig  

  Real wastewater from nearby village 

  Common pre-treatment 

  Design flows from 100 – 2000 L/d 

  Each sytsem is between 5 and 6 m2  

 

Research Facility Langenreichenbach 

Parameter 

After pre-
treatment 

(DWA, 2006) 
g/(PE-d) 

After pre-treatment 
(Langenreichenbach) 

g/(PE-d) 

BSB5 40 44.0 

CSB 80  –  

TOC  –  24.2 

TS 25 23.4 

TKN 10 13.5 

P      1.6  – 



Horizontal 
25 cm depth 
50 cm depth 

Vertical 
Sand (1 – 3 mm) 

Gravel (4 – 8 mm) 

Intensified 
Horizontal + aeration 

Vertical + aeration 



    Vertical flow wetland + Aeration VAp 

Integrated aeration system enables even  
distribution of air along the bottom of the wetland cell 

A =  6.2 m2 

Q = 590 L/d 
Gravel (8 – 16 mm) 



 Horzontal flow wetland + Aeration HAp 

Integrated aeration system enables even  
distribution of air along the bottom of the wetland cell 

A =  5.6 m2 

Q = 730 L/d 
Gravel (8 – 16 mm) 
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DIN EN 12566-3 
Class C 

   BOD5 

HAp-OUT    2.9 mg/L 
VAp-OUT    2.7 mg/L 

12-Month 
 Average(n = 39) 



Page 10 

DIN EN 12566-3 
Class C/N 

   Nitrification 

HAp-OUT    0.1 mg/L 
VAp-OUT    1.2 mg/L 

12-Month 
 Average (n = 38) 
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DIN EN 12566-3 
Class C/N/D 

   Total Nitrogen 

HAp-OUT    47 mg/L 
VAp-OUT    40 mg/L 

12-Month  
Average (n = 38) 

≈ 50% 
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DIN EN 12566-3 
Class H (HAp only) 

     E. coli 

HAp       480 CFU/100mL 
VAp  30,600 CFU/100mL 

12-Monate 
Geomean (n = 38) 
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   Total Nitrogen (nitrification and denitrification) 

NH4-N          4.8 mg/L 
 NOx-N          6.4 mg/L 

12-Month  
Average (n = 35)  

DIN EN 12566-3 
Class C/N/D 

Intermittent aeration 
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Dimensioning Comparison 
Specific area 
 HF (DWA)          5 m2/PE 
 VF (DWA)          4 m2/PE 
 HAp                 1.1 m2/PE 
 VAp                 1.7 m2/PE 

 

Hydraulic loading rate 
 HF (DWA)       40 mm/d 
 VF (DWA)       80 mm/d 
 HAp              125 mm/d 
 VAp                 95 mm/d 

 
 

 

Organic loading rate 
 HF (DWA)   16 g/m2-d (COD) 
 VF (DWA)   20 g/m2-d  (COD) 
 HAp            38.7 g/m2-d (BOD5) 
 VAp             26.5 g/m2-d (BOD5) 
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Energy comparison (Kadlec & Wallace, 2009) 
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Summary: Aerated treatment wetlands 
 have a reduced system area compared to traditional 

designs 
 

 can handle higher organic loading rates 
 

 have excellent treatment efficiency even in cold 
climates 
 

 can be optimized to increase treatment performance 
 

 are well adapted for use in developed and developing 
countries (e.g., solar powered aeration?) 
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Thank you for your attention 
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