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Introduction
The wastewater industry is facing a future where it will need to control flows passing through the
wastewater system in a way that it has never had to before. In this Asset Management Period the
sewerage network has undergone a unprecedented amount of monitoring through the Event
Duration Monitoring Programme as a result of a ministerial direction that directed the industry to
monitor a significant number of combined storm overflows. This has driven the industry, through a
risk-based approach, to monitor virtually all overflows that are within the wastewater system. Those
that aren’t going to be monitored by the end of this Asset Management Period will be within the
first few years of the next Asset Management Period.
The work of the Event Duration Management Programme is clearly going identify where there is a
need to improve overflows to stop spills to the environment outside of storm conditions. The affect
of this programme will be to channel more wastewater to the wastewater treatment works and
provide an environmental benefit once investigations have been undertaken and improvement
works raised and issues resolved.
With the work within the wastewater collection system being undertaken the next stage by the
Environment Agency and Natural Resources Wales has been taken and has been raised within the
Water Industry National Environment Programme in the next Asset Management Period (20202025). This programme will see flow and event monitoring at the wastewater treatment works
designed to effectively monitor the performance of storm management systems to effectively
improve the environment. This programme at the wastewater treatment works will have a profound
impact on the way that we manage wastewater flows, how we operate at wastewater treatment
works and to some extent the capacity to manage flows across the wastewater system,

Flow to Full Treatment investment programme
In the next asset management period, as part of the WINEP programme, the water industry will see
a profound change in the way that flows are managed at the wastewater treatment works as there
will be a regulatory duty to measure the pass forward flow at the works as well as event duration
monitoring on the storm split and the storm tank spill to the environment point (those points that
have not been monitored this asset management period under the EDM programme). This will see
an investment of between £1-2 billion spent on flow monitoring and storm water management
through the programme itself.
The programme splits into five key areas:
1.
2.
3.
4.

U_MON 3
U_MON 4
U_INV 2
I_IMP 5

5. U_IMP 6
All of these drivers are being raised under the Urban Wastewater Treatment Directive (U) and
represent areas of Monitoring (MON), Investigation (INV) and Improvement (IMP). The two
monitoring drivers will see monitoring of two points at the wastewater treatment works. The first
point under U_MON 3 is the storm split with flows that pass over the flow to full treatment control
point and pass to the storm system monitored using an event duration monitoring technique. This is
similar to the technique used under EDM 1 in AMP 6 insofar as it will require two minute monitoring.
What is an interesting point is that it will need to be monitored using a MCERTS certified product
which currently doesn’t exist with the water industry. The second monitoring driver is U_MON 4
which will require a MCERT Certified flow monitoring system downstream of the storm split. This
brings about problems insofar as there are a large number of treatment works that do not have the
space to retrofit flow monitoring at the pass forward flow point (i.e. downstream of the storm split).
Figure 1 shows a typical example of this.

Figure 1: FFT control at a small wastewater treatment works.

In figure 1 the flow control
device is the rectangular notch
in the centre of the picture with
the two storm weirs either side.
Downstream of this point there
is no space to accurately
monitor flows. As a result the
whole inlet of the works would
need to be rebuilt just to put in
flow measurement. This is a
particular waste for this
treatment works as the
rectangular notch is set up to
pass forward Formula A (i.e. 6x
dry weather flow.

As a result of this a separate programme was raised as part of the discussions that happened
between the water companies and the Environment Agency. This brought about an investigation
programme (U_INV 2) that is designed to investigate where the certified device is at the effluent to
the treatment works and where this can be used to imply the instantaneous pass forward flow. This
has to be delivered within the first two years of AMP 7 so that it can be raised under PR24 and
delivered within the first year of AMP 8. The problem with the investigation programme is the lack
of engineers within the industry who are able to deliver this type of investigation considering it
entails a combination of measurement uncertainty, specialist flow monitoring knowledge and
temporal hydro-dynamics.
The remaining two drivers are improvement drivers with U_IMP 5 allowing the wastewater
companies to extend the dry weather flow to flow to full treatment ratio to a maximum multiple of
three where this multiple has decreased over time due to regulatory changes. This will see schemes
that will extend the treatment capacity of the wastewater treatment works so that it is able to treat
more flow. The last driver will see treatment works extend the storm tank capacity so that a
minimum of two hours flow between formula A and the FFT or the alternative of 48 litres per head
per day can be stored within the storm water treatment system. Where a works already has a
consented volume larger that this then the larger capacity will be the required volume.

The opportunities & challenges of the FFT programme
The flow to full treatment programme is going to bring about challenges within the wastewater
system and it is with these challenges and opportunities that the engineering teams, that have been
traditionally separate within the industry must come together to address. Within wastewater
engineering there has been a barrier that prevents the wastewater infrastructure and noninfrastructure teams from collaborating and sometimes projects that have been delivered have had
the unintended consequences at the treatment works. An example of this have been DG5 projects
that are designed to protect customers with a typical solution of using a larger pumping system to
pass the flows through to the wastewater treatment works. The problem with this solution is that
this has an unintended consequence of causing the storm tanks to be used as balancing tanks. Figure
2 shows a typical inlet that overflows on a regular basis because of the use of this solution.
In this situation the pumped
flows to the works caused
by using a larger pump to
resolve the DG5 issue has
caused the inlet to regularly
overflow. The situation is
not helped by the fact that
the downstream penstock is
situated extremely close to
the storm weir and creates
a bouncing affect with the
flows causing the system to
be overwhelmed.

Figure 2: Direct impact of using larger pumps to resolve a DG5 issue

In the future the overflow
will be monitored by a certified event duration monitor and flow to full treatment monitoring device
which will (a) highlight the issue of penstock bouncing and (b) highlight the issue of sites utilising
storm tanks outside of the consent condition of rainfall or snowmelt by using storm tank balancing
to mitigate the issue.
As flow to full treatment compliance and general flow compliance is going to be become a
parameter that is regulated in the same way that the current sanitary parameters are regulated then
this is going to start to affect the OPA score of the water & sewerage companies and directly affect
water company performance.
This programme is also an opportunity to collaborate in a way that the infrastructure and noninfrastructure teams have generally not collaborated in the past. If the resolution of flow issues
cannot be resolved by utilising a bigger pump to pass flows downstream and also the event duration
monitoring programme will pass more flows through the wastewater system the only solution is to
manage the flows throughout the entire wastewater system more intelligently utilising smart
wastewater systems.
An example of this is to balance pumped flows at terminal pumping stations and control the pass
forward flows to the wastewater treatment works by utilising the capacity of the wastewater
collection system. This is an approach that has undoubtedly been raised as an option in the past but

the risk & value eliminated it as a final solution. The flow to full treatment programme will highlight
works that have a flow to full treatment compliance problem and will make wastewater pumping
station control systems significantly more viable as an alternative solution to managing flows. This is
on the small scale of things and it may well be that the problem of flow management across the
entire wastewater system will highlight the need for a smart wastewater network solution.

Discussion
Moving forwards the wastewater industry has a significant challenge in managing flows through the
wastewater collection network and the wastewater treatment works. Enhanced monitoring of the
wastewater treatment system either through the event duration monitoring programme or the flow
to full treatment programme in the next asset management period will highlight any issues that the
system as a whole has in managing flows. As a result of this the industry is going to have to get
smarter in the way that flows are managed. This is especially important considering that from 2026
the water industry will face very close scrutiny under flow compliance in the same way that sanitary
parameters are dealt with at the current time. As such the Operator Performance Assessment (OPA)
score will be directly affected which has serious consequences for the sewage operators. Despite a
regulated start date of 2026 the assessment period starts in 2021 due to the fact that flow
compliance will be assessed in a 3 in 5 year approach.
This is an opportunity to discover where problems lie, if they are not already aware of them, and
address these problems using instrumentation & control systems to utilise the network collection
system in a much greater way whilst mitigating any risks of flooding by using fail-safe systems. This is
a further opportunity for the industry to move towards an approach of intelligent wastewater
collection networks which are either controlled to directly prevent issues or measured so that the
performance of the system of the whole can be managed.

