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1-STEP® FILTER
Comprehensive tertiary treatment

At present, removal of nutrient, heavy metals and micro 
pollutants from municipal wastewater require extensions and 
additional treatment units at existing WWTWs, leading to high 
investment and operational cost. 

The 1-STEP® filter, developed by Nijhuis Industries, 
Witteveen+Bos and Waternet, is an innovative compact fixed 
bed activated carbon filter operated at a relatively high rate 
downward flow combining four processes in one single 
additional treatment unit.

Besides removal of suspended solids by filtration, it performs excellently 
on nitrogen removal by simultaneous biological denitrification (using 
a selective carbon source), chemical phosphate and heavy metals 
removal (by coagulation and flocculation with a low dose of metal salt) 
and, if required, removal of organic micro pollutants by adsorption to 
the activated carbon.

APPLICATION 

Comprehensive tertiary treatment of wastewater treatment plants to 

remove nutrients, heavy metals and micro pollutants

CUSTOMER BENEFITS
1. Comprehensive tertiary treatment, treating effluent of post 

sedimentation tanks into clean water

2. Cost-effective at small and large scale treatment plants

3. Effective: lowest phosphorus level so far in practice and low 

nitrogen level

4. Integration of four treatment processes in one filter

5. Saving on additional treatment units and plot size

6. Removal of nutrients, heavy metals & hazardous micro pollutants

7. Greater stability of treated effluent
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Cost-effectively quality improvement
Implementation of the 1-STEP® filter at Horstermeer STP resulted in 
30 - 50% saving in investment and operational costs compared to 
conventional successive processes. 

The 1-STEP® filter is cost-effective at small and large scale treatment 
plants: 0,03 - 0,06 EUR per m3 (N.P, and TSS) depending on flow rate 
(excluding reactivation)

Comprehensive Tertiary Treatment
The 1-STEP® filter is a compact fixed bed activated carbon filter 
operated at a relatively high rate downward flow combining four 
treatment processes into one additional single treatment unit. 

Besides the removal of suspended solids by filtration, it performs 
excellently on nitrogen removal by simultaneous biological denitrification 
(using a selective carbon source), chemical phosphate and heavy metals 
removal (by coagulation and flocculation with a low dose of metal salt) 
and, if required, removal of organic micro pollutants by adsorption onto the 
activated carbon - see schematic on the right.

Features of the Horstermeer STP 1-STEP® filter:
• Filtration rates up to 15 m/h
• Nitrogen removal load up to 4 kg N/m3 of filter bed volume
• Low chemical consumption due to optimal dosing methods:
 - Me/P-ratio: 1.4 - 1.7 mole Al3+ / mole PO

43-

 - Carbon/NOX: 3.5 - 4.5 kg COD / kg NOX-N
• Energy efficient: < 0.04 kWh/m3
• Superior pre-treatment for membrane filtration due to low specific 

ultra-filtration resistance.
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N
total

< 2.2 mg/l 60-70% 

NO
3
-N < 0.75 mg/l 82-89%

P
total

< 0.15 mg/l 60-77%

PO
4
-P < 0.03 mg/l 78-90%

TSS < 5 mg/l 25-55%

Excellent Treated Effluent quality
Demonstrated end-values and removal efficiencies as averages over the 
four year period 2013-2016:

Reference - Horstermeer wastewater treatment plant, the Netherlands


