MBR speciAL III

RESEARCH TO ESTABLISH OPTIMAL PROCESS PARAMETERS
AND MINIMUM COSTS FOR FUTURE MBR INSTALLATIONS

Hybrid MBR - the
perfect upgrade for

Heenvliet

The Heenvliet WWTP consists of a low-loaded activated sludge system, type carrousel, with one
secondary clarifier and disinfection of the effluent by means of sodium hypochlorite. The WWTP will
be expanded to a hybrid MBR system in which the MBR will treat 25% of the hydraulic load and
will operate in parallel to the existing conventional activated sludge system. Flat sheet membrane
modules have been chosen as most suitable for the Heenvliet situation. The conventional activated
studge system will be modified in order to improve the current treatment efficiency. In the initial
research phase the MBR and the modified conventional lines will be run in parallel and the
trearment efficiency of the MBR will be directly compared to the efficiency of the conventional plant.
In the following research phase the MBR and carrousel will be operated in series, where as much
water as possible will be treated in the membrane units (at DWF conditions) and as lictle as possible
in the existing secondary clarifier (only under SWF conditions). The full-scale MBR research aims to
achieve optimal effluent quality. In addition the research aims to establish optimal process
parameters and the minimum required costs for future MBR installations. The research will run for

a period of three years.

The MBR technique offers unique
opportunities for upgrading existing
wastewater treatment plants. With che
European Water Framework Directive
coming into effect by 2006, water boards
have to consider new technologies to extend
the treatment capacity and efficiency of
existing wwtp’s. The Heenvliet wwtp is a
typical example of such a case and will serve
as a demonstration project to gather
experience with the relatively new
application of hybrid MBR.

| — The wastewater treacment plant of the
% '*!. Heenvliet (the Netherlands) is currently
B E"-"-fr‘-:*Thc hydraulic capacity will increase to 390
L m3/hr when the Abbenbroek WWTP
(capacity 1,650 pe) will be closed and will be
connected to the Heenvliet WWTP. The
produced effluent is disinfected with
sodiumhypochlorite before being discharged
to a local surface water which is also used as
bathing water in the summer time.
The Heenvliet WWTP will be upgraded
to a hybrid membrane bioreactor system.
& The new MBR will treat approximately 25%
. ofthe total hydraulic capacity, which is
*“equal to the dry weather flow; during storm
weather events the remaining influenc will
be treated by the conventional part of the

treating 8,950 p.c. of domestic wastewater.
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system. This hybrid system allows for
optimisation of both sub-systems in terms
of hydraulics and biological loading rate.

Process scheme

Heenvliet WWTP consists of a screen, a
selector, a carrousel type aeration tank, a
clarifier and a disinfection tank (see Figure
1). Sludge treatment consists of thickening
and storage in a lagoon, followed by
transportation for further treatment. The
design sludge loading rate amounts to
0.054 g BOD/(g MLSSxday). Two surface
aerators are installed and aeration is
controlled by oxygen measurement only.

Objectives of the MBR project
The current capacity of Heenvliet WWTP

is too small to treat the future increased
influent flow, therefore the plant will be
upgraded to a hybrid MBR system. The
main reason for applying the MBR
technique is the expected improved effluent
quality in terms of nutrients. Nitrogen and
phosphorus for example will have to be
removed to lower concentrations, possibly
down to the Maximum Tolerable Risk
(MTR) level, 2.2 mg Ngea/L and 0.15 mg
Procat/L, when the European Water
Framework Directive becomes effective.

Furthermore, other components may be
reduced in a MBR system, especially those
that can be adsorbed to the biomass such as
micro pollutants. In combination with the
absolute barrier provided by the membrane
these substances, as well as bacteria and
viruses, will be removed completely, making
disinfection with NaOCl superfluous.

The Heenvliet case provides a good
opportunity to study the system behaviour
under typical Dutch circumstances and the
effects of up-scaling MBR technology. In
this way the development of MBR
technology is supported and its potentials
can be explored to the full. Since the
Heenvliet MBR is designed as a hybrid

- system it is perfectly suited as a research

case, since the two sub systems
(conventional and MBR) can be tested and
evaluated in parallel.

From an operational point of view, the
hybrid MBR system is advantageous because
the hydraulic capacity of the membranes
will be utilised to the maximum during dry
weather flow. This results in a more
economic use of the installed membrane
surface compared to an exclusively MBR
system, where the membranes will have to
be designed at storm weather flows.

Extension of the plant

The Heenvliet wwtp will be upgraded
with a MBR, which will be operated in
parallel to the existing plant. The influent
will be divided over the MBR and the

Figure1:  Flow sheet of the current situation at Heenvliet WWTP.
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