Municipal
Wastewater

Intensifying Nitrification at Severn Trent's Spernal

Plant with OxyMem™ MABR Modules

The challenge

Severn Trent Water is the UK'’s second largest water and wastewater company, serving
4.4 million homes and business customers. Located in Redditch, Severn Trent's
Spernal plant is 3 medium-sized wastewater facility designed to serve a population
equivalent (PE) of 100,000 people. The Spernal plant also serves as Severn Trent
Water’s renowned Urban Strategy Demonstration Site, where emerging technologies
are piloted to determine suitability for wider application across Severn Trent’s plants.

The Spernal site digests sludge from its own site and excess sludge produced at
satellite wastewater treatment plants. The reject liquor produced during sludge
dewatering is then fed into the plant’s activated sludge lanes.

Historically, the plant has struggled to process the combined ammonia load from the
primary settlers and the sludge liquor during the winter months. When this happens,
sludge imports from satellite plants are stopped to keep the effluent ammonia
concentration within the plant limits. Severn Trent needed a technology that could
handle the increased ammonia loads without increasing the existing footprint.

The solution

Ten OxyMem™ MABR modules were installed into the live anoxic zone (Figure 1) of
one of the three activated sludge lanes at the Spernal site over a two-day period in
July 2020 without interrupting the operation of the plant or compromising effluent
quality, illustrating the ease of installation of these modular MABR systems. One
activated sludge lane was kept module-free to act as a control to demonstrate the
impact the addition of MABR had on effluent quality (Figure 2).

The benefits

Fast Facts
Location: Redditch, United Kingdom
End User: Severn Trent

Application:
Secondary wastewater treatment

Technology:
OxyFAS MABR (membrane aerated
biofilm reactor)

Solution: 10 OxyMem™ FS MABR
modules installed into anoxic zone of
existing plant

Feed Source: Municipal wastewater
with reject water from digesters

Full Plant Capacity:
219 m3*/h =5.25 ML/d [1.39 MGD]

MABR Module Capacity: Ammonia
removal of 30 kgN/d with nitrification
rates of 2 gN/m?d

Start-up:
July 2020

A biofilm was established over the course of 12 days following the installation of MABR modules. Figure 3 shows the MABR nitrification
performance over the subsequent year. The OxyMem™ MABR modules showed excellent stability, and an average nitrification rate of
230 kg NH,-N/d (or 2 gN/m?d) was observed throughout the first year of operation. Approximately 13% of the influent ammonia load

was oxidised by the MABR modules, exceeding the target removal of 10%.
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One of the benefits of the MABR modules in our OxyFas offerings
for IFAS processes is that it can help facilities handle challenging
peak-load events. Figure 4 shows the influent ammonia load,

the wastewater temperature and the final effluent ammonia
concentration in both the MABR lane and the control lane,
between November 2020 and June 2021. For most of this

period, the effluent ammonia concentrations from both lanes
were comparable (less than 0.45 mg/l). However, the effluent
ammonia concentration in the control lane was elevated in
January 2021 and there were 7 days in total where the effluent
ammonia concentration in the control lane was above the typical
value of 0.45 mg/l (range between 1.3 and 7 mg/l). In comparison,
there was only 1 day where the effluent ammonia concentration
from the MABR was elevated, and even then, it was just 2 mg/l
compared to the 7 mg/l recorded in the effluent of the control
lane on the same day.

The elevated ammonia concentrations in the control lane

was due to the challenging plant operating conditions: the
wastewater temperature decreased to 12°C and the influent load
was simultaneously sustained at high levels between 230 and 320
kgN/d per lane. The lane with the MABR modules outperformed
the control lane due to the additional nitrification capacity
provided by the MABR modules, illustrating a core advantage of
MABR: addressing high load conditions and nitrification capacity

Figure 2: Process flow diagram of MABR solution deployed at the Spernal treatment plant
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within the existing footprint. When the going got tough, the
MABR helped plant operations grow with the flow..

The additional treatment capacity provided by the system has helped
Severn Trent Water enhance the process resilience at Spernal,
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Figure 3: Nitrification with MABR: Comparison of ammonia removal between anoxic lanes with

and without 10 OxyMem™ MABR modules.
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Figure 4: Effluent Stability with MABR: Plant effluent N loads comparing lanes with and without
MABR modules
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