ANAMMOX®

Case study STW Rotterdam - Waterboard Hollandse Delta (WSHD)

Improving final effluent quality of STW by sustainable and

cost effective centrate treatment

620,000 p.e.

Reject water
700 kg N/day

Waterboard Hollandse Delta (WSHD)
STW Rotterdam (Dokhaven/Sluisjesdijk)

Underground sewage treatment at Dokhaven
Sludge treatment at Sluisjesdijk

Approx. 15 % of total N load of STW

Anammox® process
> 95 % NH4-N removal
> 85 % total N removal

The Challenge

The STW Rotterdam have a capacity
of 620,000 p.e. and consist of a two
stage AB process. The plant was built
in the 1980’s and was designed for
BOD removal with nitrification during
the summer. The effluent demands
however became more and more
stringent. Therefore WSHD started
investigating the possibility to remove
nitrogen. Since the plant was built
underground, possibilities in-expanding
the hitrogen removal capacity of the
STW were limited. However, 15% of
the nitrogen-oad of the STW originates
from the’digester reject water. Several
studies pointed out that separate
treatment of this centrate is beneficial.
Initially WSHD established a Sharon
reactor for the treatment of the centrate
(nitrogen removal over nitrite). This
reactor realised a substantial reduction

of the nitrogen load from the reject

water. Nevertheless it consumed large
amounts of methanol and power. WSHD
acknowledged that their reject water
treatment was not optimal and that

the operating costs and sustainability

should be improved.

The Solution

WSHD was the first to decide to
implement the ANAMMOX® process.
The ANAMMOX® reactor removes
ammonium without consumption of
methanol and substantial reduction

in power consumption. It is placed
downstream of the existing reactor.
Due to the ANAMMOX® reactor the
methanol dosing of the existing reactor
is stopped and the aeration alimost
halved. The ANAMMOX® reactor is
very compact. It measures only 72 m?
whereas the existing reactor is 1800 m?.
The ANAMMOX® reactor is in operation

since 2002.




The Solution
¢  ANAMMOX® process removes ammonium without
the use of an electron donor and at reduced

power consumption.

The Benefits

With the ANAMMOX® reactor over 95% of the
ammonium and over 85% of the total nitrogen is
removed from the reject water. The plant shows
stable and robust performance.

The capacity of the ANAMMOX® reactor turned out
to be much higher than expected. The reactor can
handle 1.5 times more nitrogen, i.e. 750 instead of the
design capacity of 500 kg N/day.

On a yearly basis over 250 tons of methanol and
275,000 kWh electric power are saved. The sludge
production of the reject water treatment is reduced by
40 tons dry matter. Hence, in total the implementation
of ANAMMOX® process resulted in yearly savings of

€ 125,000 on operational costs. The carbon footprint

of the STW is reduced by 500 tons per year.

The Benefits

e > 95 % ammonium removal;

e > 85 % total nitrogen removal;

* Yearly savings of €125,000 on operational costs;

e 250 tons of methanol is saved per year;

e 275,000 kWh electrical power is saved per year;

e Sludge production is reduced by 40 tons per year;

* CO, emission is reduced by 500 tons per year.

Customer Statement

Andy Schellen, Head of the
Technology Department of
Waterboard Hollandse Delta:
“We are proud to have paid our
contribution to the development

of the ANAMMOX® technology.

This innovation is very important
for improving efficiency and sustainability of waste water
treatment. Our ANAMMOX® plant has turned out to
perform beyond expectation. The savings in methanol and
power have reduced our running costs by ca. € 125,000
per year. The sustainability of our Rotterdam operation

directly gains from these savings”.

Removal efficiency (%)

State of the Art

The Rotterdam plant has contributed substantially in
the further development of the ANAMMOX® technology
and thereby the improvement of sustainability and
cost-effectiveness of waste water treatment. Result

of this development is the One-step ANAMMOX®
reactor. Instead of two steps, ammonium is now
removed in one single stage in which ammonium is
directly converted into nitrogen gas by a combination
of nitritation and anammox bacteria. This provides for
lower capital costs and simplified operation. Nowadays
the One-step ANAMMOX® process is the state of the
art for reject water treatment. Several One-step

ANAMMOX® plants have been established.

One year Anammox® removal efficiencies
STW Rotterdam
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