MBR sPeciaL III

DIFFICULT TO REACH MAXIMUM TOLERABLE RISK QUALITY
FOR NITROGEN AND PHOSPHATE

Comparison of the
MBR with continuous
sand filtration at the
Maasbommel WWTP

Recently, a two-year research period in which the membrane bioreactor and conventional wastewater
treatment with continuous sand filtration as polishing step were compared has been concluded. The
aim for both was to reach Dutch Maximum Tolerable Risk Quality. The research was carried out by

Water board Rivierenland, Royal Haskoning and STOWA (Foundation of Applied Water Research)

at the Maasbommel wastewater treatment plant. Results showed that it was difficult to artain yearly
mean MTR quality for nitrogen and phosphate applying either technology.

Around 2010 the Dutch Water board
Rivierenland expects stricter demands on
effluent quality of ten wastewater treatment
plants (WWTP’s) within rural areas. Undil
concrete legislation comes in effect, the
Dutch Maximum Tolarable Risk (MTR) is
set as standard for receiving surface water.
For nitrogen and phosphate concentrations
of 2.2 mg N/l and 0.15 mg P/l, respectively,
have been set. With the current WWTP’s

Sand filtration at the Maasbommel WWTP.

such levels cannot be reached.
Consequently, together with Royal
Haskoning and STOWA, the Water board
Rivierenland started a research programme
on the applicability of the membrane
bioreactor and continuous sand filtration
for treatment of municipal wastewater. The
research was located at Maasbommel WWTP
and started in March 2002. The main goals
were to determine the feasibility of MBR

Table1:  Influent composition.
Parameter Value Unit
BOD influent 50-350 mg/l
Ny influent 15-110 mg/l
Pyowl influent 3-15 mg/l
DWF 50 m3/h
RWF 150 ms3/h

technology or end-of-pipe continuous sand
fileration to reach MTR quality for WWTP
effluent and a comparison of MBR and
continuous sand filtration technology
performance.

Figure 1 shows a schematic
presentation of the configuration used at
Maasbommel. It included a2 MBR pilot plant
(capacity 16 m3/h) with submerged hollow
fibre membranes (440 m?) and two full-scale
upflow continuous sand filters (capacity 110
ms/h, surface load 15 m/h).

Effluent quality

The research showed that for both
technologies it is difficult to maintain MTR
quality for nitrogen and phosphate
throughout the year. MBR shows better
phosphate removal (minimum values of
0.05 mg P/l) than sand filcration (minimum
values of 0.12 mg P/l). This was mainly due
to the wash-out of ferric sludge from the
sand filters. Better nitrogen removal was
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