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INTRODUCTION
Wastewater Treatment Plants (WWTPs) are a
necessary part of modern life, providing
environmental, social and economic benefits.
They are resource intensive however. In
particular, energy costs can be substantial,
with one estimate indicating that 1% of the
total energy consumed in European countries
is used for the treatment of wastewater.
Energy consumption is expected to increase in
light of the predicted increase in
environmental standards and population
growth.
Among the most common sources of variation
in wastewater treatment are Wet Weather
Flows (WWFs), resulting in changes to the
quality and quantity of water to be treated.
The energy associated with treating such flows
is therefore an important part of the
Energy/Water
Nexus
that
warrants
investigation, particularly in the context of
climate change.

SITE SELECTION

DATA COLLECTION

Two sites were selected in Northern Ireland with the help of
NI Water Staff. The plant process diagrams for these plants are
shown below, along with the consent details of each plant.

Following plant selection, relevant plant flow and electricity data,
and catchment area information was collected from NI Water.
Rainfall data was obtained from the UK Met Office.
Site Visit and Manager meetings
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Research Objectives

RESULTS

• To investigate the influence of weather
patterns on wastewater treatment and
related energy consumption.
• To investigate the potential of including
weather models in predicting energy
requirements for wastewater treatment.
• To investigate the potential to reduce
energy consumption by better managing
collection systems.

The resulting plots of the linear regression for flow to treatment vs. rainfall are shown below. These plots show a positive
trend with a moderate to marked degree of correlation, indicating that there is an increase in the flow to treatment to
these WWTPs following a rainfall event both Plant A & Plant B.

A method for smoothing the data from the
literature was adapted and the relevance of
the relationship was ascertained by means of
the R2 value and degree of correlation.
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The linear regression for electricity vs. flow to treatment shown are below They show differing results for Plant A & B.
Plant A shows an increase in the power consumed with increasing volumes to treatment, while this is not the case for Plant
B. Initial assessments indicate that this may be due to the presence of a large screw pump at the headworks of Plant A, see
previous plant process diagrams, or differing control strategies at both plants. However, this requires further investigation.
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To determine if there were relationships
between the catchment area rainfall, flow to
treatment and the energy consumed by the
WWTP, the data were collected, collated, and a
series of multiple linear regressions were
assessed.
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METHODOLOGY OUTLINE
The relationship between the catchment area
rainfall of two WWTPs and the electricity
consumed
was
investigated.
Suitable
treatment plants were selected following
consultation with Northern Ireland Water (NI
Water) staff. This was primarily based on scale,
similarity of wastewater treatment plant
processes, design capacity and discharge
requirements. Significant amounts of data
(rainfall, flow data, energy consumption) were
collected, which was facilitated through
participation in the ALICE project. ALICE, a
H2020 RISE Project, facilitates staff exchanges
between wastewater utilities and academic
researchers for the purposes of assessing the
impacts of climate change on wastewater
innovation. Network partners include NI
Water, the utility responsible for water in
Northern Ireland.
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CONCLUSIONS AND FUTURE WORK
These initial results indicate a relationship between the rainfall in a single wastewater treatment plant catchment area
and the energy consumed at the plant in Northern Ireland. The presence of a large screw pump at the headworks of this
treatment plant, which engages during periods of increased flow, indicates that it is important to consider the energy
consumed not just by the treatment plant, but also the entire catchment area in any future analyses. Future work will
aim to assess and compare catchment rainfall using simulation models and to further assess plant energy implications.
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